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AB The title compds. [I; A = CR6R7CR5R6N (0) 1R3R4 , Q; R3 = alkyl; R4 = aryl, 

aralkyl, aralkenyl, substituted alkyl; R5-R8 = H, alkyl, aryl ,,,, aralkvl ; 1, 
' ''"^^--Jr^-y-'^^^ H, aralkyl, aldoxycrbonylalkyl , heterocyclylalky]^^'-i:*'^'''o> v^^-^-- 
p, q = 1, 2; Rl = H; or R1R7 = CH2 ; or Rl(7-R2) = OCH2CH2; R2 = H, alkyl, 
alkoxy, CF3, cyano, halo, acyloxymethyl , aralkyloxy, alkoxycarbonyl , 
(substituted) C0NH2; m = 1, 2; when m = 2 , R2 = same or different], having 
antiulcer and stomach acid-secretion inhibitory activities, are prepd. 
Thus, S0C12 was added to a soln. of 2 - [N-4 - (3 ^f luorophenyl) pentyl-N- 
methyl] aminoethyl] thio-lH-benzimidazole in CH2C12 and the mixt . was 
refluxed and evapd. in vacuo. To the resulting residue was added 
2-mercaptobenzimidazole and Me2CH0H followed by aq. NaOH with stirring and 
the mixt. was warmed to 50. degree, and stirred 6 h to give 74% a 
benzimidazole (11). Compds. I showed IC50 values of 3.0-24.7 .mu.g/mL 
against H+, K+-ATPase vs. 11.8 .mu.g/mL for omeprazole. 

IT 134464-63-4P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction of, in prepn. of antiulcer benzimidazole deriv.) 
RN 134464-63-4 CAPLUS 

CN Carbamic acid, methyl [2- [ [1- (2-oxo-2-phenylethyl) -lH-benzimidazol-2- 
yl] thio] ethyl] -, 1, 1-dimethylethyl ester (9CI) (CA INDEX NAME) 
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(54) BENZmroAZOLE DERIVATIVE 

(57)Abstract: 

NEW MATERIAL: A compound of formula I [A is a group of formula IV 
(R3 is alkyl; R4 is substituted alkyl, aryl, arall^l, etc.; R5, R5, R6 and R6 
are H, alkyl, aryl, etc.; n' is 0 or 1) or formula V (R7 is H, substituted alkyl 
or aralkyl; (p) and (q) are 1 or 2); Rl is H or forms CH2 together with the 
R6 or forms a group of formula VI together with R2 at the 7 position; R2 is 
H, alkyl, CN, halogen, carbamoyl, etc.; (m) is 1 or 2; (n) is 0-2]. 
EXAMPLE: 2[2-[N-4-(3-Fluorophenyl)butyl-N-methyl]ammoethyl]thio 
(IH)- benzimidazole. 

USE: The compound of formula I has an excellent 
H+,K+-ATPase-inhibiting activity and is useful as a treating agent of 
human gastroenteropaphy. 

PREPARATION: For example, a thiol derivative of formula II is alkylated 
i^i ;^;L^vfV ^vith*^ haiogenatiiig agent of formula: AY (Y is halogen), and the prepared 
compound of formula III is oxidized to provide the compound of formula I. 
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m ^ 2XSllfb'frto (LXIV) b fb -fr to (LXV) ^ 
fil ^>XST*!», m2 2XStfBI I8l,;!*c « {b >; 



C 3 

in Tl tro iC3»lrj-^ h'*',K*ATP»i» agf^ffl 
^^OWiW^it^^W^t^'tif a^ — -CSaocoMnl) 
O C J.Blol .Chim.Tol .251,, 7690(1976)3 

I»««*:iL-c^tffiL^ - ttSft<b#tot'/>^^ 

IC^ItL-C 2 0'- 4 0 A^Offlf3R«3tc«:^t> 40mM K 
y . g^S^atf ( 2mMMffCZ2-20mMKC^,pH 7. 4) 
0. 9B/tftlX., 3 7CT3 t:^ ^ h . m 

5RS;B*dt 2 0mM ATP*2N»»fao. 1 t Jta ;t Jfe C i: 
ICXi5g<fe&L. 3 7C-C8^MSJc;^-ti:7to 100 

-JtS;c;*^?iL5-ti:;to Sn;?R*a'6^«l( 3000 
rpm, 1 5^)a, -tOiffi-^^^^it^OiSettl^:^® 
^S^^Fitke ftnd S ab b«r ow O C J .B 1 0 1 .Ch en . 
T0I66. 375(19 25)] -eike.5£4UA:* i/t 20 wM 

rcL-c;ft46. 20 mM Kcz ^PfcTO«:d*?>iSL9l< 

t t X i) H*,K* -ATPfti. ^^i^l^t^^ ft • 3Xh 



?5fin¥3-145G6 (24) 



s 0 ^ mmmBL ( 1C50 ) ^s^it » -toi^mn . 
m 4 n 





IC 50(^^/0^) 


33 


1 4.5 


6 4 


1 0.2 


8 6 


20.0 


90 


8.8 


91 


1 5.9 


102 


5.6 


104 


1 0. 1 


1 22 


7. 9 


127 


3.0 


143 


1 2.0 


139 


2 4.7 





^^T*?*/ — ^ 11. 8 

( 3. 6 1 m rao^ ) ^ m <fc > 3 Bi/ iC © t)- L , ^fc 

r;^ = yw3oi/ttoA"Ci^Mi)nfWk«sfEL;to jflspa 

/ /i^ iJ r Y >^ -1 $^'/ — /u5 4 2 ■?(3.61nin>oZ), 
>r yT'n tf^T>va-A^4 0Ji/*2n;t, IHtnLHi 
h-^ t>iCl5tty-<'^318iV(7. 95m rao^)0 tK 3 

aiSlt'vy 2 o^tfflv^i*^A^p-<r h 

(l00:i'-5)-C?S|ilU"C. 950»p(74*)O«5( 

IR.:^-<^ h -V (CHCZj) c»^: 3180. 16 20 , 1592 
NMR ^ V (CDCZs) a ppm : 1.3—1.9 (4H.m). 

2.1 — 3.0 ( 6H,ra) , 2.3 0 (3H»i) , 3. 0— 3. 3 (2H,ro) , 

6,7 — 7.7 (8H,m) 

^ ^ ^ hA'ii^x : 357 (M*.C2oH24FN5S ) 



«n7t H*,K* ATP*i. m^r^m * ^ u , t f o h 

. * 7* -t IPJ , IK J . tSc ?PJ ^ L < f± O y 

B 0.1-1 0 0-(^/Ic»i*;-^T , I mt it^tSLMKCji-Vf 
X 1SL4'-t' ^ C t Tb^r t h . 

5^ WfO 1 

2-C2-CN-4-(3-7/u:rP7x^>^) 

2-CN-4 (3 - 7A/;**a7x-A-)r^A' 
-N->^^37'$y:t^^TA'3 — A-B 13iy 

2 

2-C2'CN-5*(3-^op7x->^) 

(IH) '■•^yx^^^Z-A^ 

2-CN-5 - ( 3 - ^Pn7x-A^) '^J^^ 

IB .X h A' (ilq)c»t"^ : 29 3 0, 1598. 1569 
1439,1400,1261 

NMR .X ^ h >v (CDC^s) « ppm : 1.0—2.0 (6H,m) . 
2.3 — 2.8 (4H.ni) . 2.3 8 (3H,t) , 2.7-3.1 ( 2H , m ) , 
3.0—3.4 (2H.m) , 6.8 — 7.3 (6H.ro) , 73-7.7 (2H,in) 

^ ^ ^ ^ Y m/t : 3 87 (Nt*.C2iH24C^N3S) 

5 - - 2 - C 2 - (N">»'A^'-N- 

(IH) - ^ ^ / - 

2 - CN-y^A^-N-:73t=A':^^A^)T? 

yx^A'TA^^— 5 - 7A';*-o - 2 - / 



IBJ<-?^ Y A- Cti<i)m'^ : 2930,1624.1600. 
1442.1402.1260,1133 

NMR ^ ^ h (CDCZ3) * PPffl • 1.1--2.0 (4H,m) . 
2.3-2.7 (4H.ra) . 2.3 6 (3H,i) , 2.7-- 3.3 ( 4H . m) . 
6.6-- 7.5 (8H,ni) 

:k ^ ^ Y A. n^z : 357 (M* , Cj 0H2 4FN5S ) 



2 - 


Cl-/^A--2-(N 




N - 4 


- 7 






-(IH) 




XX*^ i ^ ^/ ^ 


4-1 ) t 


2 - 


C 2 


-/'^A.-2-(N-/ 


^ A. - N - 


4-7 


* — 




J*- - (IH) 






K ^ ^/ ~ A. ^'2 


) 





2 - (N-4-7x-A.?*^A/-N-/^A^) 
T 5 ^7*0 t^A^TA^a— A^^r^U^, Itift^l 

i^-fitfiiaiiL. «iafb-6''te;t -ttt-^n^i^t . 
'fb-fr'fei 4-1 : f^^^m, 

IR ^ -^^^ b A^ Uiq)cn"^ : 2 949 , 1 499 , 1 4 40 . 



?$Rfl ¥3-14566 (26) 

14 0 1, 12 6 8 

NMR ^ ^ h A/ (CDC^j)* ppm : 1. 4 2 (3H.d, J - 
8 He ) » 1.5-- 2,0 (4H,m) , 2.4-- 3.1 (6H.m) . 2. 4 7 
(3H.i) , 3.3^3.9 (IH.m) , 7.0 — 7.6 (9H.ni) 
-T ^ j< -< ^ h A^ xa/x : 3 5 3 (M*,C2iH27N5S) 
'fk#to4-2 : mp 75-77C(i-5^A^-:&fa:t 
- ^ A^ ) 

IB ^ A' (CHC/.3)ck'' : 2949, 1499. 1440. 

12 6 3 

NMR h A. (CDCZ-s) 'ppm : 1. 1 1 (3H,d*R.J- 

7H. ) . 1.4 — 2.0 (4H,m) ,2.29 (3H.i) , 2.3 — 2.9 
(4H,ra) , 2.9 — 3.6 (3H,m) , 6.9—7.6 (9H.m) 

:k ^ ^ h A- m/t. 1 3 5 3 (M^.Cj 1H27N5S) 

7c*^^ : CjiHzrNaS h, UT tt»i[ : c, 71.35 ; 
H . 7. 7 0 ; N . 1 1.8 9 : s , 9.0 7 siisijfll :c, 71.29 :h, 

7. 7 3 , N . 1 1. 8 5 : S , 9. 0 3 

--24, m 6 ffe^ 2 5 - 4 2 , |g 7 ^ 9g f6 

4 3- 4 9©{k-a-to*»ijaL7to 
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/—V 




r 


353 (M+) 


s 




1 1 
^ «* 

2S 




e 




5 


OS 




m « 






tc 






eK4» 





1 2^^:^v^^,:ft?A^a^^^?7-^-lCftU* 
Lt, 301»V(90*)<0 2 - C 2 - N- /^/^- 

/ - ^ 4§)t o 

rap91'^92t:(xf-A/TA'3— 

IR -3^ h A- (KBr)CTi*^ : 1684 , 1 5 92, 1 4 4 7 , 
12 2 7,738 

NMR ^ ^ h -fu (CDC^j) ^ ppin : 1. 2 1. 8 (4H,m), 
2.1 — 2.6 (4H.ni) , 2. 1 9 (3H, • ) . 2. 6 7 ( 2H , t . J - 
7 Hi ), 3.4 6 (2H,t ,J-7Hi) . 5. 3 5 (2H, a ) , e.g^-lS 
(12H) , 7. 8-- 8.1 (2H,m) 

>«i ^ h A' (m/x) 14 5 7 (M^.CjeHs 1N3OS) 

7C3R C28H51N3OS t u-C ttJtM : c , 73.4 9 ; 
H , 6.8 3 ; N , 9. 1 8 ; s . 7. 0 1 : c , 73:40 ; h, 

6. 6 0 : N , 9. 0 5 ; s » 7. 1 9 

b) ^)-r:^ htiitit^^ 2 7 9^i0.6 Xmmot)^ 



2-C2-(N->f-A^-N-4-7x-=^A-:^ 
^A^)T^>^3^f-A^3^?»'-(lH)-^VjC>f ^ 
^ >^ — 

• ) 2 <Xi^^^;4--l-(N->^>ru-N 

- 4 - 7x-A^5^^>v)r$yx^x23 OiV 

( 0. 7 3 ra mo/.) ^ It h ^ Ko79i^5ii^*Ct;6»L, 

a«^a«ftT-45cic?^^LT:^9[^Ti^*^Tj^ 

1 5 «^ U A: 0 MffiT X < ttl^ L . Li 13 

(i.9mraoz)tiin;L* s;c;^ftoirfe75J2^fei±eg 

5: #5 ^ , ^ © "C T V * T 4 @ ^ L ;t ^ , 

^bKi^ET. mt^^ Lit . nmK^ ^ ?t 

^ ^ / ^A^--<XJ^-f r>^— A^199«V(0.7 3 
mmoZ) ^r^m-C ® to A • "5 b K 5 0 C T 4 ff? |«I 

fte^ai^^^ff^L.^ f*t>n:?%:^it^r5/ij *^a. 

A-T^f^u, ^fg^t-fe^-f h-rriSLg^ 
I. "Sej^cco^^^t/^/— A^r2IeJi5fe^L 

^ t !) mm^ w ^ L. nm^ V ij ^ a. i 2 

LX, 138iV(6756)Og6<lto*fft*^^5ItL-c 

IR;^'*^ h A- (CHC/5)c»i-'': 3 1 50 , 1 6 20 . 1 60 5, 
1 5 0 0 , 1 4 4 1 

NMR -^^y h /u (CDC/3)appin: 1. 3 - 1. 8 ( 4H .in ) . 
2.1-3,0 (6H,ii.) . 2.2 9 (3H,i) , 3. 0- 3. 3 ( 2H , m ) . 
6.9 — 7.6 (9H,m) 

^ V/Urn/i : 339 (M\C2oH25N5S) 

2-C2-CN->^^-N-4-C2-/h 
(IH) - -^x j^ -f ? ^ _ ^ 

2--<:^i^yu^;^. 1 - CN-/?.a.-n - 4 



^ m s o i(Si^os;srcxr3X«[ie<b 

IR h Uiq)ciar^ :2940, 1495, 1440, 

12 4 0.740 

NMR -X ;r h A' (CDC^j) d ppm : 1.4— 1.8 (4H,m), 
2. 3 "-3.0 (6H.fn) , 2. 2 9 (3H,t) » 3.0 — 3. 3 ( 2H , m ) , 
3.7 0 (3H.«) , 6.7 — 7.6 (8H,m) 

T ^ h m/t : 369 (M*.C2iH27N50S) 

i^mm s 2 

2-C2"(N->^yu-N-5-7x-A."^ 
(IH) - -<y^ ^ ^ ^ ./ ^ 

2 - C 2 - (N->f-A/-N - 5-7*^-v-< 

-vt 2 ^ V *J it - 1 - ( 

N-5 - 7x-=>^'«:^^A')T?>'3t^x^rfflU>, 



15Cn¥3-1456G (29) 

IR -e^ h (/Iq) : 1 6 3 0 . 1 5 9 8 

NMR h A. (CDCZ5)3ppm : 1. (6H,m). 

2.1-3,0 (6H,m) . 2.3 0 (3H.i) , 3.0-3.3 (2H,in). 

3.7 6 (3H.i) . 6.7 9 (IH, dd , J - 2 , 8.5H.) , 6.98(lH, 

d,J-2H») , 7. 1 6 (iH.br.i.SH) , 7.3 7(lH,d, J - 

6.5 Ks) 

X h A/ ) : 3 8 3 (M* .Cj 2H2 yNjOS ) 

5 3-^6 40{i:'fritet«iau;t« 



CO 



m 



4$ 



to 

CO 



to H 
00 • 

00 ja 

1 I 
10 ^ 

00 O 



* .« 

So? 

li 



O 



SUP 



i i 



Is, ^. 



« » 

I I 



P H 

2- 

5 * 
Ok ** 

■ M 
<n S 
00 u 

B w 




pe: 

U 
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4^ 



s 

in 


m 

CM 


cn 








1 













« 



u 



S 
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^ ifi 6 5 

2 - T'p-g^^jT^^yjctf'A^]^;*- - (IH) - 

N - / T ) yx^x^;*- — ^ 5.9 3^(3 1.0 

^A''<vj<^< 5/^/->v6.0^(2 2.2in luo^ ) , 
a 1.5 ' r IT ^ ^ u C5.4.0D'>xr;^-S 
- 4. 72^(3 1. Im moZ )<OTVf\L\^ny^-^ 

1 0 Oii/^S»ctffl3Pt5?lJ|f|^2. 5 RfUIiraffe«gf£:f-.5.. 

e» IfC 3.4 3 ^ Oae^ifk^i^ , 2-C2-(N-t- 



5 ^y^ — >«^^4§7to -^tfJlS^* 9. 43^(10 0*) 
rap 1 0 8— 1 I 1 C ( B^K^i ;u - ^ •!^ X ) 
IR -<i^ h (KBr )yj 1 700, 1687,1490, 
14 5 0,1225 

NMR X ^ h (CDCZ3 ) 3 ppm t 1. 4 2 ( 3 x 3H , ■ ) , 

2.8 9 (3H,i) , 3.3-3.7 (4H,ni) , 5. 4 7 (2H,i) , 6.9 
— 8.1 (9H,m) 

^ :^ ^ P h /u (o/O : 4 2 5 (M*pC2sH27N505S ) 

TcsR^)-^ C23H27N5O5S t utStatfiL:c,6 4.9i; 
H . 6. 4 0 ; N , 9. 8 7 ; s , 7. 5 4 3«£ SiJ ^ : C , 6 4. 5 9 ; 
H , 6. 4 9 ; N , 9, 9 0 ; S , 7. 5 6 

b) ^)x^ ht\'it,\t%m^mv^ ^ ^tt^5o-b) 

O^&ife-r. 2-C2-(N-t-:^^>u;i- + 'y* 

(IH) - -^VX'^ 5 ^ ^/ - A^-k^^^n t UtWTt 
IB -^^ »• (CHCZj^l^l 70, 1660, 1480, 

1435.1390.1160 

NMR .X ^ h (CDCZs) ^ PP™ *• 1-4 7(3x3H,i) . 

2.9 0 (3H,i) . 3. 1 — 3.7 (4H.m) , 7.0 — 7.7 (4H,ni) 



^ .X ^ -^^^ h (ra/») : 3 0 7 (M*,C,5H2iN502S) 
c ) b)-C ^^e>H7t{b'S''teJ2. 12^(6.91m inoZ 
'>'*+-Sh:/4«/rc^g:6^L. ?K?frT 4NHCZ-.:7 ;f ^ 

x?S'fli2 5»^tJE)nA7to iatifrcss^a^ts©kc 

1.93F(l00^^)O2-C 2 - (N->^^)T5 

nipl82-187T:(Xi^y— A^) 
I R h (KBrLL,2 700,2565,2450. 

1515,1456.1428.1202,748 

NMR ^^'^^P'hA'Cd* - yu - CDCZj ( 

1 : 1 ) ) appra : 2.8 1 (3h,o , 3.4 4 ( 1 1^ j - 7 

Ht) . 3.9 4 ( t J - 7 Ht) . 7,4-7.9 (4H.m) 

^ ^ p Y A. Cn^s) 1 2 0 7 (M*. C , qHi 3N5S ) 

Tti^^m c^QH^^NiS'ZHQz tLxnnm : c. 

4 2.8 6 : H. 5.4 0 ; CZ . 2 5.3 0 N . 1 5.0 0 : S , 1 1.4 4 5^ 
fitjflt C, 4 2.6 5 ;H.5.4 4 ;CZ. 25.02 :N, 14.76 ;S . 
1 1. 1 9 

d) o)"C^^b^t7tfb#4Sri30v( 0. 464nirnoZ) 

754- 



V ^ J- 105-V( 0. 695m mo/) O N,N - 
yu:^n* K101v(0. 513 m moZ) O N.N - > ^ 

ii <r ^ ^ 9 -k 'ii ^ ^ ^ > ^ ^ y A 

t U T ;t „ 

IE ^ h (CHCZ5)c5i"* : 1 4 9 2 , 1 4 3 6 
NMR ^ h CCDC/5)3ppra : 2. 3 3 (3H,t) , 

2.7-3.0 (2H,m) . 3.0^-3.4 (2H,ni) , 3. 2 1 ( 2H , d . 
J - 6H» ) , 6.1 7 (lH,td,J-16,6Hx ) , 6.5 0 (iH.d, 
J - 1 6 Hi ) , 6.9 — 7. 6 (9H,m) 

-X ^ -5 ^ h ^ in/t : 3 2 3 (M*,C, 9H2tN3S) 
^ififll 6 6 

2 - C 2 - (N-y^yw-N-2 - ;<-4ry-2 
-7x-^3^^A/)T^ - (IH) - 



?5R1¥3-145G6 (31) 

IR^-<ir h (CHCZ3)cBi-^ : 1692. 1420, 1262 
NMR ;^ h A. (CDCZ5)«ppm : 2.4 2 (3H, • ) . 

2.8-3.7 (4H,m) . 4, 0 2 (2H, •) . 7. 0- 8. 1 ( 9H. m ) . 
^^J^^^-*^ hA-nv/* : 325 (M*,C,aHt9N30S) 

2-C 2-(N-x^ - 3- 7X-A.7 ' o 

y / — A. 

^^6^j65-eT?§bix4^b'fi'%Ji:f^«ftrcLTfi(jt 
'$ni2 - (N-xf^A-7'5yx^yu)^;i--. 
(IH) - -♦i/^^ 5 ^ - 2 ^Wtm t 3 - 7,- 

IR ^ -e^ h A- (CHCZ5)cni"^ : 2 9 5 0 . 1 4 9 9 . 
14 11.12 6 4 

NMR ^ h A- (CBCZj) appm : 1. 1 3 (3H. t , J- 
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O 

m 

t 








N 

00 

fO 


\^ 

in 
o 
to 




CO 

r> 


tn 
n 



«:z: 



Oa=0 

s 



tz3 
O 



9( 



P 



9^ Wfl^ 7 8 

2 - C 2 - ( N 



O (7 8-2) 

0 - ^f-A't y u 4r T 
( a 7 9 mraol) 2it O* y 4^ 

tft m U , * 2> t>-tf , 

i^fl^ L , 

U-C* 581iV(58ll) 
f&mUt, 355iV(35 
78-1 : mp 94^95t:( 



4 IV ( Z 8 1 mmol) , 

y^wtmi 3 4«? 

yi. 0«^( 1 2ramol) 

if :^ ( 2 : 3 ) T i§ m 
OS8eft^%;(78-i) 

if >' ( 1 : 1 ) -C 
5S)0(78-2)% 



I R-x^^ ( melttd fllm)cnr': 3060, 

2950,1735,1620. 1495,1440. 1270. 
1045.890.740 

NMR ^ ^ h >v ( CDC^j) *ppm : Z27(3H,i). 
iT'-ai (2H,ni) . 3.1--3.4 (2H,m) , a79(2H, 
»).3.90(3H,») ,7.0'-aO(9H,ra) 

^ ^ ^ h A- tti/% : 355 (!^ (C,,H22N40S) + 1) 

7C«^=^ : C,,H22N40S t LX if nit : C . 
8 4. 3 8 ; H . 6. 2 6 ; N , 1 5. 8 1 ; S . 9. 0 5 ^ JUJ ^ : 
C,64.42;H,6.39;n. 15.70;S,9.09 

7 8-2 : m^^n 

I RJ^-^^ h A' (liq) CTi"^ : 3060.2950. 
1735.1620.1495,1440. 1270.1040. 
1025,895.740 

NMR ^ ^ Y (CDC^j ) dppm : Z36(3H,t), 
2.8'-3.4(4H,m) .a57(2H. •) .a85(3H, 
t ) . 7. 0 - 7. 7 ( 9 H . m ) 

T <x ^ h m/% : 3 5 5 (M^CC^yHjjN^OB)^- 1 ) 

pki^m 7 9 

5 - N.N-i^^/^^^A^^^^-^^" 2 - C 2- 



CN-4-(3-7A^jJ-P7x-=A^)7^y-A^-N 

^ ^ K ^ / — 
^) 5<D<b^%^L0 0 4 ^ (Z4 2 mmol) 

oii/ic#S;6. u«tt[«ei. o«^t»n;tt;tra«i 

ittAtx-^A^TX<i5fe*U, L08^(94^6)O 
5-*A^iK^ri^-2-C2-CN-4 - (3-7 
A^^n^x-A.) r^A.-N - >^A.)T5 / X 

^A.)^;*- - (lH)-'<>'jC>f?^/-A^O^ 

b) ±Heomaai 6 1 OiV( 1.2 Smmol), N,N - ^ 
>^A^T ?>'ai«^322iV(a95inrool), ftO'^ 
OA'*; :/aii^i^A'327^(L80miBol) ON,N - 
i'^^A^^A.ATi K3B^»«%0CtC?^^L- 
^^;x^A•T^>L31^(l 2.9 mmol) * 5 ^ M T 



?!na¥3-1456G (33) 



f^L. ^<t>f-v^v-Xi^y— >v(93 : 7 )-c 
»t±lU-C, fUE ^fc •d- Ife 495 V ( 90?i ) t tit %® t 

I R^-^^h/u(nq)c«*': 3050,2940. 
1615.1395,1275.1065.780 

NMB ^ h >fu (CDCij) ippm : 1. S'^l. 9 ( 4 H, 

m) , 2.2--a4(8H,m),237(3H, • ) . 3. 06 
(2X3H»f).6.6 — 7.6(7H.m) 

T ^ h m/t : 4 2 8 (M^ , C23H29FN4OS) 

n^m 6 0 

4 - N,N' >^^^yu3»^^^>f^ - 2 - C 2 - 
(N-/^>v-N - 4 - 7x-=-^^^A^)T^y 

^iflif«I7 9r3ffi-:A::;^&r2 - c 2 - (n-> 



lR^'<;^hyu(ll<l)c3»-^ : 3030,2940, 
1635.1460,1405.1270,1120.750 

NMR ^ ^ h (CDCZj) dppm ; L 3 -1. 9 ( 4 H . m ) . 
2.2-a3(8H.m). 2.40(3H. • ) , a05(2X3H. 

« ) . 6.9-7.3(7H.ni).7.52(lH.dd.J=4. 
9 Hi ) 

^ ^ H ^ ra/i : 4 1 0 ( , C25H50N4OS) 

%mn 8 1 

2-C2 - (N->».ru-N-4-7x-/i^r 
^A.)TtWxtfyw3^;<- - 4 - ( 4 - >!f^A.- 
l-tf^y;/^>l.)^/Urtf-A^, (iH)-^yjC 
^ / - ^ 



I R^-^^ hA'(llq) en"' : 3070,2950, 
1635,1460,1300,1005,755 

NMB ^ ^ A- (CDCZ-j) «ppni : L3'-1.9(4H, 

m) .2:i~105(10H.m) .2.29(3H. •) , 
i40(3H. ») .3.05 — a4(2H.ni) ,3.68(4H, 
br, t , J = 5 H« ) , 7. 0 7. 4 ( 7 H . ra ) , 7, 4 7. 8 ( 1 H , 



( 7.6 2raraol ^i^v2«/ffi^f8[%/«TUrt:. 
R*5tt*5 * ^ V ^ t / ^ u y K ^ ^ I. it o 



m) 

T >^ ^ ^ h A' m/» : 4 6 5 (M+ , C24H35N5OS) 

8 2 

2'C2-(N->!fA^-N 



4 - 7 X - A' r 



-f-frCftU* tt^k/^u^'-^ ^y— 96:4 
-94:6 ) TflSttiL-c. aiieoik'&^je 0 ov 

(83*)% f^^mV. t Lt ^rt: • 



N ' 7 x-A^:»>^^^^'^>^) - (IH) - ^ y :< ^ 



i ^ / - ^ 

fSiMl^S OT^f^bttTt^^^^^vKe 9 6«P 
( 1. 5 2mn»l), tt[^k;*■^r1^U>«^0. 4k^(4.6 mn»l) 
<Dm.it/ f- ^ 7 «i®«[|C«< i>*<0 N,N - > 

^/urtt/uAT^ r^:3tra;Laa"Ci 0 o^wsis-s 
a«St4a[<b>^v^>'7«/(t:»wu, ocicj^^u 

N - > f-yuT - V > 345iV(a22mn»l) Oitt{b> 



3030.2940, 



1640.1590,1495,1365.745 

NMR h A- (CDCAj ) dpsni 1 1. 3 - 1. 9 ( 4 H , m ) . 

Z2-'3.0(6H,m) , Z43(3H. ■ ) . 3,0-'a4(2H. 
ni).148(3H,i) ,a5'-7.4(l2H,m). 
7. 4 8 ( I H , dd . J = 2 . 7.5 H. ) 

h A' m/% : 4 7 2 (M+ , CjgH^N^OS ) 

8 3 

2-C 2 - CN-4 ■ (3-7A^j^a7x-A.) 
7^^A^*N">fA/)r^'yj^^A^3 A^ 7 >f - 
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^?<rU7t#l^^ 1 0<k#4a 875«?C2.45 mmol) 

>^ ^ y K 2 3 2 V ( Z5 8 mmol) , :^ >v T -fe ^ 
A^r ^ h ^ - h 265iV(a25mmol) -^mX^tl^K. 

f-ux - / j^y-^(100:i'-3)T^gtilL-C, 
7t « 

I R ^ ;r h (CHCZj ) cm'^ : 3 1 7 0.1 6 2 0, 
15 9 1.10 3 8 

NMR JK-^^ y (CDC^3) appm : 1.2 — 1.8 (4 H.m), 
21— 3.1 (6H,ra) . 2.23 (3H. ■ ) , 12—17 
(2H,m) , 6. 6 — 7. 5 (6H,m) .7. 5 — 7.9(2H,m) 
\ xs>/% : 3 7 3 (M^ . CjqHj^FN^OS ) 

m^^m 8 4 

2-r2 - (N-y^yu-N-2-;t-'^ry-2 



I R ^ h (CHCZ5^)^1 6 9 2 . 1 4 5 7, 

12 7 7,1051 

NMR h >v(CDC^5) *PPn : 2. 4 0 ( 3 H , ■ ) , 

aO-a8(4H.m) .4,06(2H, •).7.0-a2(9H, 
m) 

^ m/x : 3 4 1 ( NT*" , C^flH^yNsOjS ) 
jM ^ 8 5 

2-C2-CN-6 - (2-7A^;^-a7x-=->^) 
J=^A^ - (IH) tyjC^ I ^ ^/ ^ 

IR.X-<^hA'(Ilq) cm"' ; 3160.3075, 
2950,1495. 1230, 1040.74 5 

NMRJ^ h >u (CDCZ,) «ppm : 1. 1 — 1. 9 ( 6 H , m ) , 

2.0-ai(6H,m) , i26 (3H, • ) . a2-3.8(2H. 



ra ) , 6.7 — 7. 5 ( 6 H , ra ) ,7, 5 — 7. 9 ( 2H , ra ) 
•^:fs^^^ yj\^m/v : 4 0 1 ( ^r^, CjjHjeFNjOS ) 
I? Jfi ^ 8 6 

2-C2-CN-5 - (3-^oo7x-A') 
->v - (lH)-^yje< K ^ / — 

I R:^-«^ hA/(Hq)cm"': 2930. 1599, 
1570,1430,1402,1263,1041 

NMR-:^-*^ \ (CDC^j) *ppra : 1.0—2.0 (6H , m ) , 2.1 
—2.7 (4H.m) , 2.2 7 (3H, ■ ) . 2,7—3.1 (3H,m) .3.1- 
3.7 ( 2H , ra ) , 6.8—7.4 (6H , ra) , 6.5—6.8 ( 2H . m) 

-^s^jf^^^ y /uitv/t : 4 03 (NT*", Cj iHj^C-tNjOS ) 

8 7 

5-7A';fa - 2 - C 2-N->^A'-N-4 



(IH) 



mp 95 — 97C(fi^Rx^/u ^ + -r>^) 

I R h A- (CHCZj^^ 2 9 3 0. 1 6 2 2. 

1597.1489.1438,1259.1131.1039 

NMR JK^^ y (CDC^j) ippm : 1. 1 — 2.0 (4 H . m), 
2.2-Z8 (4H,m) . 2.26 (3H, « ) , Z7-3.2C2H, 
m) , ai — 3.7 (2H.m) . 6.8 — 7.9(8H.m) 

'r;^^:^Jtr^4^':^;^i: : 373 (m*^ . C2oHj^fNjOS) 

: CjoH^.FNjOS t L-Cfl-JIfi : c . 
6 4. 3 2;H,6.48;F.5.09;N. 11.25;S,a58 

^iSiJit: c,6 4.27;h,6.57;f.5.35;n.ii. 20; 

S . a6 3 

%mm 8 8 

2-C l->^^-2-CN->^^-N-4 

' (IH) - ^xx>f ^>^-/t.^-t05tf*:jH^fl^ 

^«^4 - 20<fc'&%j3^»b(^aoKlE5:fT»/^. 
a y J. p h^?7 4 - r^«L-c«ge{t^%) 

is 9 ^ u -r^ ►r?7^-TfttOIC®W«*t* 
4 O 
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lR^-<^h/u(llq) cst"^ : 2 9 3 0,1 4 9 7, 
1429.1402,1262.1038 

JK-*^ h (CDCZj) Jppn : LO 3 ( 3H . d , 
J==6Hi),L3-Z0(4H,m).Z40(3H, 
Z4 — 3.2(6H,m) , 3.2^^9 ( IH. m) , 7. 1-7.5 
(2H.m),7.20(5H. 7.5-7. 9(2H,m) 

I Rj^-*;? h>v (llq)cai*^ : 2920. 1495. 
1447.1400,1262.1035 

NMR^ --^ir h (CDCZj) :tO-'1.8(4H.m). 
1,38 (3H , d . J=7Hi) , 2.09 (3H. ■ ) . 2:1 — 
Z7C5H.ni).2.93(lH.dd ,J = e,12Hi) , 
14 9 (lH,ni).6.9-7.4(7H,m),7.5 — 7.9 
( 2 H , in ) 

T^^'<^h>vnv/x : 369(M+, C2^H27N503) 
91 2ft 8 9 

2 - C 2 - (N ->^^-N- 3 - 7x->v- 2 -7'pfi&«'< 

v^?CMi ^ / - .V 



3*16 65O^t;'fr%J82«?(0.25 mnioI)<Dtt[{fc > 

a4«^oift'fr(te^:^K^*T«l*U. B 0 1i m - ^ a 
^iSiic 5 5"?( a2 5 ramoi) s ^ni;t 7t . RfiK 

T 1 ^t^Rm-^ -tit^S^mf^L^mit/ ^ ^ ^^rit 

^(5:i)r»ttiU-C. 36"?(4 2*)<D«5S 

I R ^ h (CHCZj ) cm"' : 3 1 8 0,1 6 0 2. 

1 4 4 3 . 1 0 3 7 

NMR J- A' (CDCZj) dppn : Z2 S ( 3 H . ■ ) . 

2L6-a6(6H.m),&01(lH. td, J = 6.16Hi), 
6.4 0 ( 1 H , d . J = 1 6 Hi) , 7. 0 — 7. 4 ( 4 H , m ) . 
7. 1 8 ( 5 H . • ) 

Y : 33 9 (M*", CiyHj^NjOS) 

%mn 90 

2-C2 - (K">^A/-y-4-7^^^:^ 



y^-f ^ ^ ^/ — 
nnms 9 tf^«fco:?&ss-c?«»fii5 o©ifc#%; 

I R ^ h A' (CHCZj) ca"^ : 3 4 3 0.3 1 7 0. 

1620, 1605. 1500. 1420. 1039 

NMRJ^ h A^ (CDCi,) dppni : 1, 3 — L 8 (^^g^^Sj?; 
Z2-2.8(4H,m),Z25(3H. •).Z7 — ai(2H. 
m) ,3.3'-3.6(2H,ra),7.0 — 7.5(7H,m), 
7.5'-7.8{2H,m) 

•^^ j:^ V >fu nv/x : 3 55 (hr^ , CjqHjjNjOS) 

ni^m 9 1 

2-C2-N->^^-N-4-C2->>'h'» 

^ - (IH) - -<yjC>f — A^ 

5«M^8 9 tfSI«SiO:;^ffiK:Xi)f|Aft^5 l<D<b 

IRj^'<:^hA'(llq) : 3150,2950,1495, 
1240,1045.745 

NMR;^ h A' (CDCZ3) dppn : 1.4 — 1.8(4H,m). 
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2.2 — Z8(4H.fn) ,2.27(3H, •), 2.8-3.1 
(2H,m) , 3.3-a6(2H.m) , a7 7 (3H. S ) . 
6.7 — 7.5(6H,m).7.5 — 7. 8(2H.tn) 

^ p^yf.-^ ^ Y m/z : 385 (M^ , C2^H27N302S) 

%nn 9 2 

2*C2 - (N->yyu-N-3-^x::^A^7' 

^■■^0A^^'T'^^k^'9'S^-¥ A^^P^A^VA^A^' (IH)- 

^yjf>f j — A^ 



ll»^J8 9 i:f^«Ro:3^«fercXD9^1ft^J5 30 <b 

IR.^'<^h/u(nq)cBi"' : 3040,1522, 
1 4 2 2. 1 0 3 9 

NMRJ^ -^^^ h A^ (CDCZ-j) 3ppm: 1.81 (2H.m) . 
2.30(3H,i).Z50(2H.t.J = 7Hx). 2.88 
(2H, t . J = 8Hx) , 2.6 — 3.1 (2H.m) , ai — 
3.7 (2H,m) . 6.6 — 7.9(7H.ra) 

-T^ -C^ h ^ m/% : 3 4 7 (KT** , C^yHjiNjOj) 

* » ^ 9 3 

N-2-C4-xh:^y^A'tff=.A^ - (IH)- 



WBfI¥ 3-14566 (36) 



+ K 



I R b ./^ (CHC^3)cti"^ : 1 6 9 2 , 1 3 0 8 , 

1 2 6 4 . 1 1 4 5 

NMR ^'^^ h A/ (CDC^3)3ppm ; 1. 2 2. 1 ( 6 H , ra ) , 
1.37(3H, t »J«7. 5Hx) ,2.4-2.8(2H,m) , 
3.l7(3H.i),3.75(4H.br..),4.38(2H, 
q , J = 7, 5 H£ ) , 6.9-7. 3 ( 6 H . m ) , 7. 6 — 7. 9 ( 2 H. 
m) 

pf. ^ h A' nv/x 



COOEt 

/x : 2 4 8 /,^k^N, \ 



;d- ^ V K ( A m ) lrt:ll5)ISfi^J8 9 il^^il L-C 
ra-j^aaiS^,a§i^( B ) 4 ;S 1 0 ^ 5^ 

Jfifaj9 ^—I^Jfef?!!! 0 6^ ^11% ifi 1 0 7 
- 9?*6 ^ 1 3 4 ^ ^ 1 2 ge g^ffii ^ 1 3 5 - ^ 

1 5 6 ^ a. o* ^13^ f^jfi^fyi 5 T-^ififfjies 
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-A^ - (iH) - -<yj<r^ ^^^-A^acaaL 
^ mWit mr-r h a :km^oiAi\: / t ^ 

* - -7^ A' * ;!ni A -C 4 ^ W ^ -tf-.STO 

110 — 1 30t; 
iRj^'*;^ hA^(nujol)cni"^ : 2700-'2300 
(br) . 1600. 1365. 1070.895.748 

nmn 16 7 

4 - 3:b^>i/jt7vwrt^^A-"2* C2 - CW-6 

J^^yj/y^^/^^f-Hr - (IH) - 
- tft 

^jfe^pgi 6 6 t(^tt^icuT*MifS4 lofb^'te 
^Q-ffF;^ 1 4 0—1 5 ox: 



I R^-<;^ hA^(nuJol)c»i"^ • 2800 — 2300(br). 
1720,1623.1290,1165.750 
1 6 8 

2' ( 1 '>^A^ - 4 - tf-<U^A^)f-;f- 
(IH) - ^yj^^ ^ ^/-.yu 

») 5«iift^65-itra»rcLt:. 4->/^* 
T-h-l-^^f^yutf-^y^^y^^U^, 2-C4- 
( 1 - ^^yui^-^yt^-A^) - 1 - 7x- 

I7a5-17 7.5T: L-c^l/t. 

b) a)T»^iX7t<fc^<te*ffl l^.^ » ^ 5 0 - b 
tf^»ICU-C»l5<t#1&%nip 18 2.5-184C ( x 

I R '^j^ h ^ (KBr)c«i"' : 3410. 1618, 15 90. 
14 4 0 

NMR-:^ ^ >u (CDC/j) dppn : 2. 1 8 ( 3 H . • ) . 
2.4— Z9(2H.m). 15— 4.0(lH.m) . 7.0 — 7.6 
( 4 H . m ) 

^J^-X'^^h^um/x: 248(M+' (C ^jH^yN jS )+ 1 ) 



6 3.1 2 ; H . 6.9 3 ; N . 1 6.9 9 ; 8 , 1 2.9 6 ^ fllj M : C . 

6 3.2 6 ; K , 6.9 4 ; N . 1 6.8 6 ; S . 1 2.9 8 
^ifi f5 16 9 

4-C2 - (-^y;^^$^:/VA.) 3»;^-l 

%mnX 6 8 O -a- % 1. 1 4 ^ ( 4. e mmo l ) , 
«[{k>^w^V4 OiUv lfM^-:^>J^:§f^ie^rU^^^ 
^R7. 4«/Offi#te^:X <afl£L. -tildes 0 ?6m 
- ^aA^jg^A^ffi^l. 0 0 ^ (4. 6 mmo I ) t ^ * 

l^DnAAo 1 ^ fWI 3 0 ^ |3|£ L ;t a . I056ffia 

ti^Tk^rSEflETe^U, aat^rmfby^i^i'SO 
«i^k:jk«^^. TA.$:hi oyttia;L-c-^tt» 

7 0 *^:ffl(/^XO< o7t*9AiC'^i'-'/L* « 
<t>^i^>'->^y-A.(io-7: i)T»to 

•tAi, 759«?(63S6)<D«E{b#«5;()»rtl*t 

tt^hr97-f-(ja[<b>^i^i^ - y^y-A^ 

(lo:i))Ti!?!i3:ioffl'd'tei( ai^^^ttf*:) 



r * . 

I R ^ -< ^ J. CKBr)c»"^ ; 3370. 1439.1403. 
96 5 

NMR .X h A/ (CDCZj) « ppm : 3.1 9 ( 3H , br . 

• ) . 3.7— 4.4 (IH, br .i) ,6^--7.6 ( 4H,ni) 

tr A ^ ^ y im/z) : 2 4 7 (M^(C^ ^H, 7N3OS) 
r^-^ 1 6 ( CH4 * A tt 0 ) ) 
* ifi ^ 17 0 

4 - C2-^yj^^j^v^i;>u) 3j»^a^7^^ 
A^-l*>^A^t^-gU:/y N-;*-i»^K 

\ 6 90Yb#%r^:^^** -5b^5liifi^J 
1 6 9 tR«loS;S«:?Ti/^, aiK<fc^%i^:/&*fcite) 

I R ^ h A' (KBr)(3it"^ : 3400, 1440, 1430 . 

1058, 1035 , 928 

NMR ^ ^ ^ h A^ ( d4-meth*nol) * ppm : 3.18 
(a/2H, •) , 3,3 4(3K/2 , •) , 7.2— 7.9 ( 4H . m ) 

-X X ^ K A- (nv/») ; 26 3 (M*"(Ci jH, 7NJO2S ) 
- 1 6 ( CH4 t 0 ) ) 
51 »^ 17 1 
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2 - C4 - ( ^ ^ ^) ) ]^^7^^A.ClH) 

o 

2 - (1- l-^^^;*-'^V;&>a/rf^jtA'-4 
- t^'^tji^.v)^;*- - 1 -7x^>^^-V«*^iA^> 
^-nz-^v^r-f ^ )<>^->v$:mp 173^17 4. 5CO|^ 

b) 

»)T^#e>ixA:<t;'frfel. 6 1 9 ( 3. 57 mmol ) K 

r4 O^Wa^fL^t. K5Sg^:«^U7t2ftSiE 
ft^\t ^ f- \^ 2 ^ ^Km,m% ^ . - 7 8CIC?^ 
^L-Chyx^^T^Vl, 80^ ( 17. 8 ramo I ) 
^lO**S7kh U7>^;<-oSl?Sft2.47B/( 1 7.8ii/) ^ 

ftt7?SjaE1r®*-:r*t, 1. 59^(100*) 

^rT>^'?^2 5 9 ^fh^ ^ ii ^ P o ^ h r 9 y 
^ ~ KH L . a[{fc/^t/>/->:^>'-A'(ioo: 
4-2 0) -cm ^ LXmmit^ 1^ ± ^ K 2 2 5iv 
^ it. #8t«Z« 3 8 1 «V ( 8 9 ^( ) 

I R ^ h A- (KBr)cai"* :3430.1638» 

1600, 1446p 1024 

<x ^ Y 

« 1 7 2 

2- ( i-^y^A^ - 4 - t^'^'J^A^jj^A^y 
^g-A^ - (iH)-^yjg-<^"/'/-A^ 

5^iflSf«ll71d)t4#f>it7t{t#%l2 6iV ( 0.1 0 
ramo l)ON,N-'!^>^A'7nA/^T5 KlBt/flSffl[K: 
-•y A/ n 5 K 2 1 <V ( 0. 1 2 mrao l) t ^ K ^ h 
y C 7iV ( 0. 07mraol)^Ja;t3^M»|3|iLA:« 

N.N-v>^A'7nA^AT* flSttE*®* 
{^it.^h flit ^"^^ r i I 0 #«r^t^-5>* 
^ J. ^ u ^ hir97-f-irCtlU» ifi'ffcp'^i^i^- 
/ ^ / --J^ { 1 00 : 2'-4 )r»aiUT, 30 

( 8 0 96 ) oaEeft-a-^D^rfft^^te^t l-cw^i, 
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Ol - 7x^A';frA^iKJ=.A/>^^ - 2 - ( 1 - Y 

>'^^i^ir'~A^7^t^htL±. mpl5 6.5~ 1 5 7 C 
e) 

^) r^htiitit^^ ^ m\^n^n 5 q t 

OK;5t^7ot, 2 - (1 - hij7-n^;d-t3T-fe^ 

A/.4-tr'<^J'yA^)'^;i• - (iH)--^^^^ 

d) 

^iS^J8 9 <i:f^«los;c;^cI^^:2 - c a - 
( 1 - h y ^A^jrf-nr-fef-A^fc^^'ji^A^^^A/r^ 

-f^-^ - ( 1 H) - >^ ^ i ^ / - ^ mpl785 
-17 9.5CCDfe^iLT:^#?to 
• ) 

hilitit^m S 9 4 «^ ( 1. 7 2 mmo I ) 5r > 
^y-^S. 4Ji/|C^S:^»L, 2.8*Ti^*-T7kl.l 

2fei^^L> 15 6»?(mpl9 0-'192T:)O«5lgeft: 

'^^t^it, j5t«t ©^&]S« ® ^ u-r b n i 

1 B ^ h A- CCHCZ5)cjii"^ :3410,1618. 
1601.1583,1039 

NMR ^ h A- (CDCZj) « ppra 1 1.4—2.3 ( 6H,m) , 

2.5—3.4 (3H.m) , 3.4 3 (2H, •) , 7.1-7.9 (4H,m) . 7.2 1 
(5H.t) 

%mn 17 3 

2 - ( 1 - > h4^-y>A^«>fj:.A^>^A^ - 4 - tf 
"<U^^A^)j^A^7^j::A^ - (iH)-^yjC^ 

- A- 

f- A^ ^ T Ic mVx^Mn 1 7 2 

I R ^ h A- (CHC^j)cti" ':3430,1742. 

10 4 0 

NMR ^ ^ V A^ (CDC-65) ^ ppra : 1.7 — 2.7 C6H,in) , 
2.8-3.3 (3H.ra) . 3.2 1 (2H.i) . 3.68 (3H.t) , 7.2-7.9 
(4H,m) . 

T >^ ^ -e ^ h A' : 3 21 (m^", 0,5 HiyNsOjS) 

nmm 174 

2-C 1- (2-tf'J{^A.)/^A.-4-e'-< 

i; ^A^ jj^A/:? ^ - A^-(iH)--^yjc^ $ — 



«R{1¥3-14566 (41) 



1 K ^ ^ ^ Y (CHCZ3)c8i"^ : 3 4 20 » 1 59 2 , 
1572,1125.1041 

NMB ^ ^ V (CDCZj) ^ ppm : 1.5-^2.5 (6H,m) , 
2,6'--3.5 (3H,m) ,3.6 1 (2H, 6.9-7.8 ( 7H,iii) . 8.4'^8.6 
(lH,m) 

^ ^ :^ ^ ^ h -V (iq/i) : 34 0 (hf^,C,BH2cN40S) 

%mm 1 7 5 

2 - ( l->^^-4-fcr'<V^^)^A^7^ 

(IH) - ^yx*^ 

R ft > f- ^^m Jfiflfoi7 2i:i^tit<o:)&ffi-c 

a(K<b'§'%)t^7to mp 1 9 7.5'-l 9 8.5C 

I R HA' (KBr)CTf *: 3420, 1450, 143 0, 

1 4 08 , 105 5 

NMR ^ ^ h (CDCZ,) a ppm : 1.6—2.4 (SH.m) , 
2.2 1 (3H,i) , 2.7—3.4 (3H,m) , 7.2-7.8 (4H,m) 

^ ^ ^ Y (m/%) : 2 63 (M^.C,5H,,N50S) 

nmn 17 6 

2-(3-T-tf»>^A)j^A^7^.:^>^" (IH)- 



M y ^ ^ / - A' 



^Jfif1I17li|ffIt»KL-C^ 1-t-r^A.:^- 

U^*^ fl5<t#fet^9;%:, raplSO— 153C(x^ y-. 
yi. - -jf ^ ) 

1 R.X'*;^ h/u(„ujol)ffl,-i : 1 1 4 1 . 1 0 5 3 , 7 4 4 
NMRJ^-«^ h^uC 2 7 OMHx , d^-DMSO + DjO )4ppra: 

3.7-3.8 ( 2H , m) , 3.9 5-4,0 5 ( 1 H . m ) , 4.3- 
4.4 ( 1 H , m ) , 7. 2-7. 3 ( 2H , m ) . 7.6-7.7 ( 2 H, 
m) 

nnm I 7 7 

2 - ( l--<yi/yu - 3-^.tf^,^^^j^^.-y 

^ z=, ^ ( IH ) - ^y^^ ^:/-A(i 7 7- 1 ) 
2.3 - t g - 2 - ( N,N - ^ >^ ) y 

- A/ ( 1 7 7 - 2 ) 

^y^A^:ru K VKXSn'mn\ 7 60<fc#ife5: 

Wi^^ \ 7 2tfBi»KLTs;ct?7o;t. 



177-1 :mpl6 2— 163C 

NMR.X'*^ 2 7 OMH» , CDC^j ) ^ppn t 3.3 — 

3.4(lH,ra) ,3.55-'3.8(5H,ni) ,4.15 — 4.25 
(lH,m),7. 15-7. 45(9H,m) 

•vj:^^'?^ hA.(iiv/*) : 3 1 1 (M***, C^yH^^NjOS) 

177-2: mp 16 0- 162C 

3. 1 5 ( 1 H , ni ) , 3.4 — 3.5 ( 1 H . m ) , 3.6—3.8 (3H. 
m) , 3. 85 — 3. 95 (2H,m) ,4.15 — 4.25(lH,m), 
4.3 — 4,45(lH,m) , 7. 25-7. 5 (8H,m) , 7. 85 
— 7. 9 ( 1 H » m ) 

^j^.x-<^ h -v(m/») : 4 0 1 ( fcT*", C24H25N5OS ) 

17 8 

2 - ( 1->^A - 3-T-yt-'>^>v) A 7 .f 
^A-(lH)-'^yX>f<;^V^ - ( 17 8-1 ) 



t2,3-'ytKP-2-(N, 




- > ^ ^ ) T ^ 


//TA^^TlTo C 3,2-aD 




y-;^^ ? ^ ^/ ^ 


(17 8-2) 






^fk:>^>v^rffivisiift^ji 


7 


7 i fSl«KC LT^ 









1 7 8 - 1 : 

NMR ^ h >^ ( 2 7 0 MHi , CDC-ts ) «ppm : 2. 4 1 
C3H,m) ,3.5 — 3.6(lH,m) ,3.7 — 3.8(2H,m), 
3.8 — 3.9 ( 1 H , m ) , 4. 2 — 4. 3 ( 1 H , m ) , 7. 3-7. 4 
(2H,in),7. 6 — 7. 7(2H,m) 

h A.(in/t) : 23 5 (H^,C,,H, 5N5OS ) 
.17 8-2: 

NMR.:^'*^ h A( 2 7 OMHi.CDCZj ) appm : 2.5 0 
(2X3H, •) ,2.8 — 2.95(lH,m) ,3.2 — 3. 35 
(IH.ra) ,4.0 — 4. 15(lH,m) ,4. 35 — 4.45 
ClH,m) ,4.6 — 4.7(lH,m) ,7. 35 — 7. 5(3H, 
m), 7. 85 — 7. 95(lH,m) 
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?f fin¥3-1456U (42) 



2 - ^0^ - 1 - 7x— 

j C >f i ^ :/ ~ 

Z-^vj^^-^'^j^-ii^i/^A^S: 09{ 3 9. 3 

m mo I ) , 7 X ^ c/ A- p 5 K 8. 6 4 ^ ( 4 3, 4 

o mol ) O N,N -i/^^/UTh^AT? Kl 2 0«£ 

®l3i(Ch';xf-^T5:^4. 3 4 7. 7 mmo I ) 

» la7k^5fe L 7t « , ^i^Lmmtm^Lit. ^mt 

fi^^x^>^-ja^b>^vxJ:l>^^j|gaL, 7. 0 4 

-e^iSx^^c 1 0 : 1 ) -cmm Lx^ -se^tc 

2. 0 7 ycDSE^b-a-^felrli^t. -a-tt^scliS. 1 1 # 

I R -X -« ^ Ha. (KBr ) an : 1690,1595,1578, 
1448 

2 6. 63^ ( 9 0 96 )02 - x^A'^jT- 

;t. mp94-'103C 

b) ») -C?#C>nyt<b'&^ 3. 3 1 y ( 1 5. 9mmol) 

TK^fbU^C'-ft^l 5 0»y( 1 9mmol 7x^ 

c/ A/ ^ p c K'"^; r ' :v:-i?:5/£G3tio D^.^^:;&n ^ ^ 
X ^ h ti ^ k ^) i3 r X o o 9 ic mv^ 

JJ,;*!7^A^nThir97^-K:f^L* 4. 14^ 
(8056)O2-xf-A.f^;t-5-2tO'6-> h 
^ - 1 -7x—-^*-^»»^=^'^i^-^^ i ^ / — 
J^±^ft. mpl64.5'-167€ 

c) b) T?# ib^- ;t <b 3 2.0 9 ^ ( 98.4mraol), 
lMm>'!>7k3 1 4«e.iaft>^l^>'5 0 0«£O 

^?^T8 0 jfm - ^ PA^iaS^#0t 
4 4.45^( 2 0 6mmol )4^>*r(C^rajLA. 2 0 
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NMRJt-e^r hA- (CDC-tj) « ppm : 5. 4 8 ( 2 H , • ) , 

6.9~7.9(7H,m) , 7.9-8.1 (2H,in) 
-ryt.P^^^ V (m/t ) : 2 70 (M+,C,5HnCa^2O) 

: C , 66.54 ;H , 4.1 0 ; C^, 13.1 0 ;N , 10,3 5 
: C, 66.67 :H.4.03:C4.13.26:N, 10.35 

^3^^ 2 

2 »x^A^jtA^?hja>u - st^xye 

1 - 7^=.A^i3A^iif=^ji^;^^/^'^y^^ X ^ — 

*) 2->A.;i^7"h-5->h + -X-(lH)- 
-^XJC^f ^ ^/-A^2 5. 6 * ( 0. 142 mole )©> 

:^»y-A.3 0 0««®?9tK:2Ni!fi^x-i*^7kiS?9i 

3 6«i/, ^{bx^A.4 4.3 7^ ( 0.2 84^ )^^® 
T^^rttt, 5 0 C T 1 0 ^ lyj fiil^ L 7t . 2 N 

2 5^faifi£|^L7t. miatC^U. 2N^Krf!'ffl 

^iE^:«[<b>1^u:^-7k^c^KU, 7k®J:!?^e>tc 
i^<by^w>-ristbLA:o ^^/a^^t>-e^$«t 

il^Tft, ^fb^^i^x-CiftiRL^ta/att!) 5 9S 

iSltia<b>^v^:^i:iif >'-A'"C^j(S^L.2 8.14 
yoS6?I<^^=S7t, ^^acti'U r \ 0 0 

f^-ux-fflfb/^^ v-^ ^^i 0^ : 1 ) ^ tti ^ ^ 
SP^^r^^iC)* C: ^. * ^ b c X / ^ >^ tr L 
-C, 2. 9 5 9 (O^m^k^it. ^l!tiRia:3 1.0 9 
(885t).mp 128-13 ICCJ^-fb^^u^^ 

- X y — A' ) 

I R h A' (KBr) cm" ^ : 1695,1320,1227, 

1189,1131 
NMRJ^'*^ \ (CDCZj) ^ ppra ;i. 33(3H,t,J = 
7H* ) ,3.43(2H. br . q. J»7Hs ) , 3. 70 
& 3. 7 8 ( 1 : 1 , 3 H , • ) , 5. 9 0 ( 2 II , a ) , 
6.5-8.2(8H,m) 
P^JK^ ^ h Cm/i ) : 3 58 (M* , C, gH, gNjO^S) 
7C » CieHtaN204S t\^X 

St^fl : C, 6 0.3 2 ;h, 5.0 6 ;N, 7.82 :S ,8.9 5 



HiRliiC : C . 60,2 4 |H, 4.8 8 ;K, 7,87 ;S , 9.08 
3 

T^y^T/-A.l 4^ ( 1 5 7nmol ) <D T 

h ?t kpt^^^'s 0 o«^«?8Ltc, asc^jftacf, 

( 8 6. 6m me 1 )1:»n^, f«gjaKTl O^Mffij^L 

Tto KtEiaf^^^iatcHL5ttC2^fai^|^L7t 
^, l0 5SiJ<i*y7k#g?8t4i»<1:^/^T^^RlD 

U» fl:®tf'h?tro7?i^T2lslt5fe^L;t. 
e?'TKi:i5tf0t«:'a--tf7t?R(^f|-4 0 0«<)(ci o ?t 
^*i;Sry»tflSt7k3 0ii«1:^^. -se^tc-i^^Si 

i/t - >»^^3iJ*-y-A'2 4, 5 $ ( ll2mmol 

m^x I 0 ^r^m^t^ Lit . mm^wt,s.m^ l . 

>' ^ LftB.^^n&M'S LX^ 13.74^(46 
K ) ©«Efb^%^*^f ;t o bp^^ 117-119T: 

NMB-x-<;^ hyu (CDCZ,) «ppm:i.45(3X3H,i), 



JJra¥3"1456G (43) 

2.4-2.8 ( 2 H , m ) , 2.8 8 C 3 H , ■ ) . 3.2- 
3. 6 ( 2 H . m ) 

2*-<:/;^A^^;^-l - (N->^ a. - N - 4 - 



a) ^ T ? :/ 1 0. 0 y C 1 3 0 mmol ) 
^^^T-'i^i^A^^'ia ? ^ 2 2.05^ ( 130m mo I ) 

9. 8 7 9 ( 93ramol )^::!in^ W^^K?^L7t, 
IS^®-4*K^7k'fer2 3««(i^260mmol )t3!jaiL. 

^fcy^vxv-ff^ffijt^A'C 2 0 : 1 xm m L X . 

1 2.1 9 ( 4 9 5( )02 - -fX'^A'^;*- - 1 - jj; 



V !>A|Elffi)fK4 8By( 1. 1 mmol )tCffl39E$lJ&T'5^ 

h^tKn7^>'2ii^l:^ra^. - 5oric:?^^U 

ft)-r?§t>n.A:<b#'fe?4 0 8iy( 1. 2 mmol ) 
— :^K 2 6 0av( 1. 0mmol)0 N,N - 

^ f its j^ M r j r-A^ m m^l^ k:it . K ® 
ffit^*CMMtcHL, S ffi -C 5 ^ IHJ afl: L ;t . 

-TkC^ELTto ^«3iat5 56fiy!>;!K-Ci(sl, 
: 1 )T^&liiL-r, 2 - - 1 - CN 

^>-3 12«y(8 05t)^^#;t. 

c) a»5?t5l£T5 0Ctc:!ra(»L7t;4c«<by^^!> 

AT-v5^f>Al 3 4«?( 3. 53m mo 1 )0^h9 

tro7?:/9iirfOi!«?0tK:b) <b#%r 

42 5«?( 1. 30m mo 1 )©7-h9t V n y 9 > S 



^Kft!?L?t^.M©C^L, 10?6=fifli;t;y7K 
UTf§ ift#(to$: H= 7 >f h-CtFiSL* ^ 

^ . 8II^?£®L* JI«iE*i'y:<?^^12FtffiV^ 

>'->i^y-A^( 1 0 0 : 1-4 )r®(iiLt, 
2 4 7«y( 6 1 * ^ (om^it^m^m^^'K t L 

-c . 

IRJ^-C^ h^(Uq)a«"' : 1604,1499,1456, 
6 9 8 

NMR-*-«^ hA- (CDCZj) a ppm :i.2-1.8(4H,m), 
2.1-2.8(4H,m) , 2.13(3H, ■ ) ,2. 49 
(4H,i),3.67(2H,«),7.19(5H,i). 
7.2 6 ( 5 H , ■ ) 

^ hA.( m/i ) ; 3 1 3 ( , 7NS ) 

2 - C N - 6 - ( 2,4 - 'v'^P D7x->^ )'^ + 
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?5ra¥3-145GG (44) 



(4.90inmol ) ,N->^^T?>'3i^y--n- 
1. 1 0 ^ ( 1 5 m mol ) ON,N -'^y^>U7h-v^T 
^ Kl 2ii/«?£tC^K*y ^ ^ ^ 8 5«V( 5. 0 
mmol )lkX^'a Y U ^ 7 4 3 < 5. 0 mmol) 

^it / ^ - ^ ^ ^ - i 85 : 1 5- 
8 0 : 2 0 )-c©ffiLx. aEfieo<k'&"«feii. 3 1 ^ 

( 8 8 SS )^:ft&^%i«tL"C?i?t. 

IRJ^-<^ h^(llq)ci»"^ : 3400,2930,1470, 
1385,1045.820 

NMRJt-^;^ \ (CDCZj) « ppm tl. 1 — 1. 9(8H,m), 
2.1-2.9 ( 6 H , m ) , 2.2 3 ( 3 H , • ) , 3.5 8 
(2H. t .J = 5.5Ht) .T.l-T.SCSH.m) 



6 

2-CN-4-(3-7 ^;rP7x->^^):^^>^ 

») 4-(3-7A^;«-P7x-^)BSK/^-^ 
XJ^^A^S. 7 3 9 ( 1 9.0mniol ) tN - ^ "f- T 

i ^ ^ J — A, 2 oorf^i 0 0 x:-c3^p^^l^J^^^^a. 

^Sit^r-vy *4^^1 0 0 9 ii "7 ^ ^ ^ 

Cioo:i-4)r^SWLr, 2-CN-4- 

r?yi^^T-^3-'A' 3. 6 5 9 ( 8 056 

IR^-^^ l-A^: 3400,1622,1588,1487,1253, 
7 8 4 

NMRj^-<^ hvu (CDCAj) ^ppra: 1.7—2.9 (6H,m), 
2.9 2 ( 3/5 H , ■ ) . 2.9 8 ( 12/5 H , • ) , 3.2 
-4,0 ( 5 H . m ) , 6.6-7.5 ( 4 H , m ) 



-ir jc h -V m/% : 2 3 9 (M+ , i^^^^^t^ 

b) a)t^#bn7t^k'a'^3. 6 0^(14.2mn)ol) 

<o T \ ^ t 75>'5 o««^?8l^:* ^nj|?ftSSf£L 

rtlTkgKkU ^!?ATA'?-r?A 1. 7 2 y ( 4 5. 3 
mmol )O-fh?tKn7^>'5Oii«lS»^0[-^ 

SO^j&^frt-CflSTUyt.-S^C, i^fai»n«ifiJ!£ 
^rfT r^ VtS^ .' K lE'^'lr ^'»^ "^^^ ^^ '^ 7 ? x r ^& *^ 
btc^?%LTia)P10K3ll4:l 0 ^615^* UtK 

ttt-a-t?-^. ^S20<k'&it5!i3. 1 7 

9 ( 9 99S )tfft=t^1^35?tL-C?§7t. 

IRJ^-e^^ h^(llq) cm"^ : 3440,1620,1588, 
1487,1253,782 

NMR^'^i? CDC^ J ) ippm: 1. 3 — 1. 9 (4H,m), 

2. l-2.8C4H,m) ,Z18(3H, a ) , 3. 46 
(2H, t ,J = 5Ht) ,3.02(lH,br.8) , 
3.55(2H,t,J»5Hi),6.€-7.4(4H,m) 

T -e^ h >v m/t : 2 25 (M"*" , sHjqFNO) 



3->^-v-2-(N - >^A.-N-3-7x- 

a) 5 S^TiC^ffc^'-H'J ^?-fi^iK®ilJcl. 4 9 ^ ( 3 4 
mmol )^:n--^'^-f>'Tt5t^U, N,N - / ^ 

?^J-U, 4-^y7»^^-2-;4-4^-y-/yi^>'i' 

4. 01^(31mmol )0'7^h?tKP77V 30"' 

wtm'B.t^ O^MTffiTL. -sbJcisiiagE-ri 0 

? K6. 80^(34mmol)<0-7^^•^t^•f7^>' 
3 Oiii^g?^1:l ^ i^^iy-^ tm'^ \^it • KfGiS^ 

C3:7)-C®ttlU-C, 4-^y7^^^-3- 

( 3 - 7x-A.)7*ntfA'-2 - iJf-^^l^/U i/-^ 

>^7. 7 ^ C 1 0 0* )^:fft^%fiai:L-C?^7t. 
768- 




lR^-<^ hA'(llq)a»"' : 3440,3040,2950, 

1460,1055,700 
NMR ^ ^ h (CDC^j) ^ ppm :0.82(3H,d,J = 

6H» ) , 0.97 ( 3H , d , J«6H» ) , 1.4'-3.0 

(8H,m),2.36(3H, •),3.18(1H, t. 

J = 10Hi),3.56ClH,dd,J = 5,10Hi) 

3.4 5 ( 1 H , • ) . 7.2 2 ( 5 H , 8 ) 
^ j^^K^i^ Y A. m/t : 2 3 5 (M"*" , C, 5H25NO) 
^^^\ S 

2-(N-/?->w-N-4-7x=A'-l->^ 

/ ^ 3-7x=--«'7*nt?>u^hX2. 0^ 

( 12.7mraol ) t U - / f^>*^T$ >'T>v=f— ^ 
5. 7 7 9 (77m mo I )<Dite7h:>^>'-^2 Qui® 
^KK:2N-iageite7K>;^>'-A.^?Sl 2. 7«£ 
( 2 5. 4m mo 1 ) ^ tUyLmU-C 1 5^|H)^|^L7t, 

comu^-yryyt^if^it't}'^) ^ ^ s e 4»y 

(S.Ommol } (D ^ ^ - 7 tum^^ 1 B ^mt^ 




?f nfT¥3-145GG (45) 
1 0 0«/(D7ktC^I^9?L» Cti^si'^'f-A.xzm^ 
^rffl^LT. SiKO<t^^2. 5 BP C 9 2 ^ 

I K ^ hvu(llq)aB"^ : 3400,2930.1455, 

1040,742,700 
NMR -« ^ h CCDCZ5 ) « ppm :0.92(3H,d,J = 

7 Hi ) , 1.0-2.0(4H,m) ,2.14(3H,.), 

2.4-'3.0(6H,m),3.52C2H,t,J = 6Hi), 

7. 2 2 C 5 H , • ) 
^ h m/t : 22 1 (M* . C^^H^sW} 

ftsA ^m± ± m ^ 



-769- 



PTO 03-2615 CY=JP DATE=19910123 KIND=A 

PN-03-014566 



BENZ IMIDAZOLE DERIVATIVES 
[Benzuimidazoru Yudotai] 



Akira Yoshida, et al . 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D. C. May 2003 



Translated by: FLS, Inc. 



PUBLICATION COUNTRY 
DOCUMENT NUMBER 
DOCUMENT KIND 

PUBLICATION DATE 
PUBLICATION DATE 
APPLICATION NUMBER 
APPLICATION DATE 
ADDITION TO 

INTERNATIONAL CLASSIFICATION 

DOMESTIC CLASSIFICATION 
PRIORITY COUNTRY 
PRIORITY NUMBER 
PRIORITY DATE 
INVENTORS 

APPLICANT 
TITLE 

FOREIGN TITLE 



(10) : JP 

(11) : 03014566 

(12) : A 

(13) : PUBLISHED UNEXAMINED 

APPLICATION (Kokai) 

(43) : 19910123 
(45) : 

(21) : 01148151 

(22) : 19890609 
(61) : 

(51) : C07D 235/28; 401/00, 405/12, 

409/12; 417/12, 498/06 

(52) : 
(33) : 

(31) : 

(32) : 

(72) : YOSIDA, AKIRA; ODA, KEIZO; 
TABATA, KEIICHI 

(71): SANKYO CO., LTD. 

(54) : BENZ IMIDAZOLE DERIVATIVES 

[54A] : Benzuimidazoru Yudotai 



SPECIFICATION /725^ 

1. Title 

Benzimidazole Derivatives 

2 . Claims 

Benzimidazole derivatives that are represented by General 
Formula : 



(I) 



{wherein A represents either a group represented by the following 
formula (a) : 

ft e i 
I I ^R^ 

I i i » 

[wherein is a lower alkyl group; is an aryl group, aralkyl group, 
aralkenyl group, or a lower alkyl group having, as a substituent, an 
acyl group, cycloalkyl group, alkoxycarbonyl group, aryloxy group, 
aralkyloxy group, heterocyclic group, or a group represented by the 
following formula : 

(wherein R® is an aralkyl group or aryl group, and is a lower alkyl 
group) ; R^a/ R^b/ R^a/ and R^b ^nay be the same or different, each 
representing a hydrogen atom, lower alkyl group, aryl group, or 
aralkyl group; and n' is 0 or 1] 



or a group represented by the following formula (b) : 

[wherein r"^ is a hydrogen atom, aralkyl group, or a lower alkyl group 
having, as a substituent, an alkoxycarbonyl group or heterocyclic 
group; n' may be 0, or, when r"^ represents one of the aforesaid 
substituents excluding a hydrogen atom, it may be 1; and p and q is 1 
or 2] , 



* Number in the margin indicates pagination in the foreign text. 

2 




R"^ represents a hydrogen atom, but it may form a methylene group 

1 ( 

together with R^b or a group represented by Formula: together 
with the 7-position R^, 

R^ represents a hydrogen atom, lower alkyl group, lower alkoxy group, 
trif luoromethyl group, cyano group, halogen atom, acyloxymethyl group, /72 
aralkyloxy group, alkoxycarbonyl group, carbamoyl group, or a 
substituted carbamoyl group, m represents 1 or 2 (when m is 2, R^ may 
be the same or different substituents selected from those listed 
above) , and 

n represents 0, 1, or 2 , 

provided that, when R^ forms a methylene group with R^b, R^ and R^ may 
be the same or different, each representing a lower alkyl group or 
aralkyl group} 

or pharmaceutical ly acceptable salts thereof, 

3. Detailed Description of the Invention 

[Objective of the Invention] 

The present invention pertains to novel benzimidazole derivatives 
and salts thereof that have an effect of inhibiting gastric- juice 
secretion and an anti-ulcer effect. 

Omeprazole, 2- [ (3 , 5-dimetyl-4-methoxy-2-pyridyl) methyl] 
sulfinyl] -5-methoxy- (IH) -benzimidazole ( JP-A-S54-141783 ) , which 
exhibits an effect of suppressing gastric- juice-secretion by blocking 
H"^, K"" - adenosine triphosphatase (hereinafter referred to as H**", K"^- 
ATPase) , which is an enzyme involved in the final stage of gastric 
juice secretion, has been confirmed to be clinically effective as an 
anti -ulcer drug. 

The present inventors researched extensively and, as a result, 
learned that novel benzimidazole derivatives represented by General 
Formula I have a stronger enzyme -blocking activity than omeprazole and 
also have a superior pharmacological activity, thus achieving the 
present invention. 



3 



[Configuration] 



The novel benzimidazole derivatives of the present invention and 
salts thereof are represented by General Formula: 



A 

(cat 



(I) 



{wherein A represents either a group represented by the following 
formula (a) : 

B < !• S 

I [ 

[wherein is a lower alkyl group; is an aryl group, aralkyl group, 
aralkenyl group, or a lower alkyl group having, as a substituent, an 
acyl group, cycloalkyl group, alkoxycarbonyl group, aryloxy group, 
aralkyl oxy group, heterocyclic group, or a group represented by the 
following formula: 

(wherein R^ is an aralkyl group or aryl group, and R^ is a lower alkyl 
group) ; R^a/ R^a/ and R^b i^ay be the same or different, each 

representing a hydrogen atom, lower alkyl group, aryl group, or 
aralkyl group; and n' is 0 or 1] 

or a group represented by the following formula (b) : 

^ { CK, ) / I 

[wherein R*^ is a hydrogen atom, aralkyl group, or a lower alkyl group 
having, as a substituent, an alkoxycarbonyl group or heterocyclic 
group; n' may be 0, or, when R^ represents one of the aforesaid 
substituents excluding a hydrogen atom, it may be 1; and p and q is 1 
or 2] , 

R^ represents a hydrogen atom, but it may form a methylene group 

together with R^b or a group represented by Formula: together 
with the 7-position R^, 

R^ represents a hydrogen atom, lower alkyl group, lower alkoxy group, 
trif luoromethyl group, cyano group, halogen atom, acyloxymethyl group, 
aralkyl oxy group, alkoxycarbonyl group, carbamoyl group, or a 
substituted carbamoyl group, m represents 1 or 2 (when m is 2, R^ may 

4 




be the same or different substituents selected from those listed 
above) , and 

n represents 0, 1, or 2, 

provided that, when forms a methylene group with R^b/ and R^ 
may be the same or different, each representing a lower alkyl group or 
aralkyl group . } 

In the aforesaid general formula I, the "lower alkyl group" /727 
represented by R^ is a straight -chain or branched-chain Ci_3 alkyl 
group, such as a methyl group, ethyl group, n -propyl group, i -propyl 
group, etc. 

The "aryl group" represented by R^ is either a phenyl group or 
naphthyl group and may have one or two of the same or different 
substituent moieties listed in the following, said substituents being 
a Ci_5 alkyl group, such as a methyl group, ethyl group, propyl group, 
isopropyl group, butyl group, pentyl group, etc.; a Ci_5 alkoxy group, 
such as a methoxy group, ethoxy group, propoxy group, pentyloxy group, 
trif luoromethoxy group, 1 , 1 , 2 , 2 - tetraf luoroethoxy group, which may be 
substituted by 1 to 4 halogen atoms; a halogen atom, such as fluorine, 
chlorine, bromine, and iodine; a C7-19 aralkyl group, such as a 
trif luoromethyl group, benzyl group, 2-phenethyl group, 3-phenylpropyl 
group, 4-phenylbutyl group, 7-phenylheptyl group, 7 , 7-diphenylheptyl 
group, etc.; a C7-13 aralkyl thio group, such as a benzyl thio group, 3- 
phenylpropylthio group, 4-phenylbutyl thio group, 7-pheylheptylthio 
group, etc.; and a C7_i3 aralkylsulf onyl group, such as a 
benzyl sul f onyl , 3 -phenylpropyl sul f onyl group , 4 -pheny Ibutyl sul f onyl 
group, 7-phenylheptylsulf onyl group, etc. 

The "aralkyl group" represented by R^ is a straight or branched- 
chain C7-19 aralkyl group, such as a benzyl group, 2-phenethyl group, 
3-phenylpropyl group, 4 -phenylpentyl group, 5-phenylhexyl group, 
benzhydryl group, 7-phenylheptyl group, 7 , 7-diphenylheptyl group, etc., 
and the substituent of the aryl moiety of the aralkyl group is the 
same as those listed for the aforesaid aryl group. Furthermore, the 
alkyl group that comprises the aralkyl group may have a cyano group as 
the substituent moiety. 

The "aralkenyl group" represented by R^ is a straight or 
branched-chain Cg-is alkenyl [sic] group, such as a cinnamyl group, 4- 
phenyl-4-butynyl group, 7-phenyl-3-heptenyl group, etc., and the 
substituent of the aryl moiety of the aralkenyl group is the same as 
those listed for the aforesaid aryl group. 



5 




The "lower alkyl group having an acyl group" represented by is 
a group represented by the following formula: 

0 

[wherein ( is from 1 to 6, and is a C7-12 N-monosubstituted or N,N- 
disubstituted aralkylamino group, such as an N-benzylamino group, (N- 
methyl-N-3-phenylpropyl) amino group, (N-methyl-5-phenylpentyl) amino 
group, etc.; a C5-7 cycloalkyl group, such as a cyclopentyl group, 
cyclohexyl group, cycloheptyl group, etc.; an aryl group that is 
defined in the same way as the aforesaid aryl group; and an aralkyl 
group that is defined in the same way as the aforesaid aralkyl group.] 

The "lower alkyl group having a cycloalkyl group" represented by 
is a Ci-7 alkyl group having, as the substituent moiety, a C5-7 
cycloalkyl group, such as a cyclopentyl methyl group, 3 -cyclohexyl 
propyl group, 4 -cyclopentyl butyl group, 7 -cycloheptyl butyl group, 
etc . 

The "lower alkyl group having an alkoxycarbonyl group" 
represented by R^ is a C1-7 alkyl group having, as the substituent 
moiety, a C1-5 alkoxycarbonyl group, such as a methoxy carbonyl methyl 
group, 2-ethoxy carbonyl ethyl group, 3-butoxy carbonyl propyl group, 
7-pentyloxy carbonyl heptyl group, etc. 

The "lower alkyl group having an aryloxy group" represented by R^ 
is a straight- or branched- chain C2-7 alkyl group having, as the 
substituent moiety, an aryloxy group, such as a 2-phenoxy ethyl group, 
4-phenoxy butyl group, 7-phenoxy heptyl group, etc., and the aryl 
group that comprises this aryloxy group may have the same substituent 
moieties listed for the aforesaid aryl group. 

The "lower alkyl group having an aralkyl oxy group" represented by 
R^ is a C2-7 alkyl group having, as the substituent moiety, a C7-12 
aralkyloxy group, such as a 2-benzyloxy ethyl group, 2-(4-phenyl 
butyl) oxy ethyl group, 3- (2-phenethyl) oxy propyl group, 7-benzyloxy 
heptyl group, 2-(6-phenyl hexyl) oxy ethyl group, etc., and the aryl 
group that comprises this aralkyl group may have the same /728 
substituent moieties listed for the aforesaid aryl group. ■ 

The "lower alkyl group having a heterocyclic group" represented 
by R^ is a C1-7 alkyl group having, as the substituent moiety, a 5 to 7 
membered ring heterocyclic group containing 1 to 2 atoms selected from 
a nitrogen atom, oxygen atom, and sulfur atom, some examples of said 
heterocyclic group including a 2-pyridyl methyl group, 4- (2-pyrrolyl) 
butyl group, 5- (3-thyenyl) pentyl group, 6-(2-furyl) hexyl group, 4- 
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(2-thiazolyl) butyl group, 7- (2-isoxazolyl) heptyl group, and partial 
or complete reduction type groups corresponding to these. 

These heterocyclic groups may have a C1-5 alkyl group or phenyl 
group as the substituent. The heterocyclic groups can also have an 
aryl group having a substituent moiety. The substituent of this aryl 
group is a Ci_3 alkyl group, Ci_3 alkoxy group, or a halogen atom, such 
as fluorine, chlorine, bromine, or iodine. 

It ^ 

In the group represented by Formula H**oa ^ 
has the same defined meaning as the aforesaid aralkyl group or aryl 
group, and is a C1-5 alkyl group, such as a methyl group, ethyl 
group, propyl group, isopropyl group, butyl group, pentyl group, etc. 

The "lower alkyl group" represented by R^a/ R^b/ R^a/ or R^b is a 
C1.5 alkyl group, such as a methyl group, ethyl group, propyl group, 
isopropyl group, etc. 

The ''aryl group" represented by R^a. R^a, or R^b is a phenyl 

group or naphthyl group and may have, as the substituent moiety, a Ci_3 
alkyl group, a Ci_3 alkoxy group, or a halogen atom, such as fluorine, 
chlorine, bromine, or iodine. 

The "aralkyl group" represented by R^a/ R^b, R^a/ or R^b is a C7_io 
aralkyl group, such as a benzyl group, phenethyl group, 4 -phenyl butyl 
group, etc., and it can have the same substituents listed for the aryl 
group represented by R^a, R\, R^a/ or R^b- 

The "aralkyl group" represented by r"^ has the same defined 
meaning as the aralkyl group represented by R^ . 

The "lower alkyl group having an alkoxy carbonyl group" 
represented by R*^ has the same defined meaning as the aforesaid lower 
alkyl group having an alkoxy carbonyl group represented by R^ . 

The "lower alkyl group having a heterocyclic group" represented 
by r"^ has the same defined meaning as the aforesaid lower alkyl group 
having a heterocyclic group. 

The lower alkyl group represented by R^ is a straight- or 
branched- chain Ci_5 alkyl group, such as a methyl group, ethyl group, 
propyl group, pentyl group, etc. 

The "lower alkoxy group" represented by R^ is a straight- or 
branched- chain Ci_5 alkoxy group, such as a methoxy group, ethoxy group, 
isopropoxy group, pentyloxy group, etc. 

7 
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The "halogen atom" represented by is a fluorine atom, chlorine 
atom, bromine atom, or iodine atom. 

The "acyloxy methyl group" represented by is an aliphatic or 
aromatic acyloxy methyl group, such as an acetoxy methyl group, 
propionyloxy methyl group, benzoyloxy methyl group, etc. 

The "aralkyloxy group" represented by R^ is a C7-10 aralkyloxy 
group, such as a benzyloxy group, phenethyloxy group, 3 -phenyl 
propyloxy group, 4 -phenyl butyloxy group, etc., and the aryl moiety of 
the aralkyl group can have the same substituent moieties listed for 
the aryl group represented by R^a/ R^/ R^a/ or R^b- 

The "'alkoxycarbonyl group" represented by R^ is a C2-5 
alkoxycarbonyl group, such as a methoxycarbonyl group, ethoxycarbonyl 
group, propyloxy carbonyl group, butyloxy carbonyl group, etc. 

The ''substituted carbamoyl group" represented by R^ is a 
carbamoyl group in which the same or different C1-3 alkyl groups or 
phenyl groups bond with the nitrogen atoms, some examples of the 
carbamoyl group including an N-methyl carbamoyl group, N,N-dipropyl 
carbamoyl group, N-propyl-N-phenyl carbamoyl group, etc., or a 
substituted carbamoyl group that forms a 5 to 7-membered ring 
containing one to two nitrogen atoms, such as a 4 -methyl -1-piperazyl 
carbonyl group, piperidino carbonyl group, etc. 1 123 

The compounds having the aforesaid general formula I have optical 
isomers derived from the carbon atoms with which S-oxide, N-oxide, R^a/ 
and R^b bond or the carbon atoms with which R^a and R^b bond. In the 
aforesaid general formula I, mixtures of these optical isomers are all 
represented by a single formula, but this does not limit the scope of 
the present invention. 

Some preferable examples of the compounds represented by General 
Formula I include: 

(1) a compounds in which R^ is a methyl group, 

(2) a compound in which R^ is a Cg-is aralkyl group that may have 
a substituent moiety in a phenyl group, a group represented by the 

following formula: ^ (wherein R^^ has the same defined 

meaning as above) , a C3_7 alkyl group having a cyclohexyl group as the 
substituent, a C3-6 alkyl group having a phenoxy group as the 
substituent, a Cs-g alkyl group having a C7-12 aralkyloxy group as the 
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substituent, or a C3-7 alkyl group having a thienyl group, furyl group, 
pyridyl group, or thiazolyl group, as the substituent, 

(3) a compound in which is a phenyl group, 

(4) a compound in which is a C1-4 alkyl group, 

(5) a compound in which R^a/ R^b, R^a/ and R^b are all hydrogen 
atoms, or only one of them is a methyl group or ethyl group, all of 
the rest being hydrogen atoms, 

(6) a compound in which n' is 0 or 1, 

(7) a compound in which R*^ is a C1-4 alkyl group, 

(8) a compound in which p is 1 or 2, 

(9) a compound in which q is 1 or 2, 

(10) a compound in which R^ is a hydrogen atom, or it may form a 
methylene group together with R^^ or may form a group represented by 

1 I 

Formula together with the 7 -position R^, 

(11) a compound in which R^ is a hydrogen atom, a C1-4 alkyl group, 
a Ci-4 alkoxy group, trifluoro methyl group, halogen atom, or a C2-5 
alkoxy carbonyl group, 

(12) a compound in which m is 1 or 2, 

(13) a compound in which n is 0, 1, or 2, 

(14) a compound in which R^ is a methyl group; R^ is a Cg-is 
aralkyl group that may have a substituent in a phenyl group, a group 

represented by the following formula: 0 (wherein R^° has the 

same defined meaning as before) , a C3.7 alkyl group having a cyclohexyl 
group as the substituent, a C3-6 alkyl group having a phenoxy group as 
the substituent, a C3-6 alkyl group having a C7-12 aralkyloxy group as 
the substituent, or a C3_7 alkyl group having a thienyl group, furyl 
group, pyridyl group, or thiazolyl group, as the substituent; R^a/ 
R^a/ and R^b are all hydrogen atoms, or only one of them is a methyl 
group or ethyl group, all of the rest being hydrogen atoms; n' is 0 or 
1; R^ is a hydrogen atom, or it may form a group represented by 
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V / * 

Formula: with or a methylene group together with r\; is 

a hydrogen atom, a C1-4 alkyl group, C1-4 alkoxy group, C2-5 alkoxy 
carbonyl group, trifluoro methyl group, or halogen atom; m is 1 or 2; 
and n is 0, 1, or 2, and 

(15) a compound in which p and q is 2; r'^ is a Ci_4 alkyl group; 
n' is 0 or 1; R^ and R^ together form a group represented by Formula 
1 I 

CH 1 9 

^"t , or R is a hydrogen atom and R is a hydrogen atom, a Ci_4 
alkyl group, C1-4 alkoxy group, a trifluoro methyl group, halogen atom, 
or C2-5 alkoxy carbonyl group; m is 1 or 2; and n is 0 or 1. 

Some concrete examples of the compounds of the present invention 
having General Formula I include compounds listed in Tables 1 through 
3, but the present invention is not limited to these compounds. 
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The compounds (I) of the present invention can be prepared 
according to the following methods. 
Method A 



/74Q 



Hethod A 



CI) 



Process 2 



(I) l»*-0) 



CI) 



Bethod B 



cir) 



tv) 



Process 4 T'^^'^^n 



Process 5 



09) 



Hethod C 



Va-c-c-iT > 

f 1. ^a'* Process 6 
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/741 



(CH.) 



(CK.) 





( p * <i I ) 



In the aforesaid formulas, A, r\ R^ R^, R^, R^a, R^b/ R^a/ R^b/ R^ 
m, and n have the same defined meanings as in the foregoing. A"^ 
represents either Formula A: 

E| 



(wherein R is a protecting group for an amino group, some examples 
of which include an aralkyloxy carbonyl group, such as p- 
nitrobenzyloxy carbonyl group, benzyloxy carbonyl group, etc., an 
acetyl group, and t-butyloxy carbonyl group, of which a t-butyloxy 
carbonyl group is preferable.) X is a leaving group and represents, 
for example, a halogen atom, such as chlorine, bromine, iodine, etc.; 
a lower alkyl sulfinyl group, such as a methyl sulfinyl group, ethyl 
sulfinyl group, etc.; a lower alkyl sulfonyl group, such as a methyl 
sulfonyl group, ethyl sulfonyl group, etc.; an aryl sulfinyl group, 
such as a phenyl sulfinyl group, tolyl sulfinyl group, etc.; or an 
aryl sulfonyl group, such as an phenyl sulfonyl group, tolyl sulfonyl 
group, etc., of which a chlorine atom, bromine atom, ethyl sulfonyl 
group, and phenyl sulfonyl group are preferable. 

R^^ is a protecting group for an amino group and represents, for 
example, an aryl carbonyl methyl group, such as a phenyl carbonyl 
methyl group, p-bromophenyl carbonyl methyl group, etc., or an aralkyl 
group, such as a benzyl group, p-nitrobenzyl group, etc., of which a 
phenyl carbonyl methyl group is preferred. R^^ is a protecting group 
for an amino group and represents, for example, a trif luoroacetyl 
group . 

Method A is a method for preparing Compound I of the present 
invention and Compound III included in Compound I. 




or 
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Process One of Method A is a process for preparing a compound 
that contains a compound having General Formula 111, and it is carried 
out by alkylating a thiol derivative having General Formula II with a 
halide having General Formula AY (wherein A has the same defined 
meaning as above, provided n'=0, and Y represents a halogen atom, such 
as chlorine, bromine, etc.) in the presence of a base. However, when 



C 



i 



AY is 
not the 



and the combination of substituents R^a and 



same as that of R a and 



IS 



the target compound III and/or a 



transition product 







are obtained, but this 



transition product can also be used as the material in Process Two, 



No specific limitation is imposed on the solvent employed here' as 
long as it does not interfere with this reaction, and some examples 
include alcohols, such as methanol, ethanol, propanol, i-propanol, 
etc.; ethers, such as tetrahydrof uran, dioxane, etc.; aromatic 
hydrocarbons, such as benzene, toluene, etc.; amides, such as N,N- 
dimethyl formamide, N,N-dimethyl acetamide, etc.; dimethyl sulfoxides; 
triamide phosphates; and solvent mixtures comprised of these organic 
solvents and water. Of these, methanol, ethanol, i-propanol, and 
solvent mixture of these and water are preferred. 

No specific limitation is imposed on the base employed here as 
long as it does not affect other parts of the compound, and some 
examples include alkali metal hydroxides and alkali earth metal 
hydroxides, such as sodium hydroxide, barium hydroxide, etc., and 
organic bases, such as triethylamine, 1 , 5-diazabicyclo [5.4.0] undec- 
5-ene, pyridine, 2 , 6-lutidine, N, N-dimethyaniline , etc., of which 
alkali metal hydroxides are preferred. No specific limitation is 
imposed on the reaction temperature, and the reaction is conducted at, 
for example, from 0 to 120° C, preferably 10 to 60° C. The reaction /742 
time varies mainly depending on the reaction temperature and the kinds 
of raw material compounds, and it may take, for example, from 3 0 
minutes to 2 days, but a reaction time of 1 to 15 hours is desirable. 

The compound having General Formula AY, which is one of the raw 
materials of the present process, is prepared according to a 
conventional method [J. Am. Chem. Soc . , 70, 1820 (1948)] or a method 
described later. 
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After the reaction is completed, the object compound is separated 
from a reaction mixture according to a conventional method. For 
example, after the reaction is over, the residue obtained by 
concentration/evaporation of the reaction product is extracted with 
water and an organic solvent, such as methylene chloride, etc., and 
the organic solvent layer is washed with water and dried, after which 
the organic solvent is distilled away to obtain the object compound. 
The obtained object compound may be further refined, if necessary, by 
a conventional method, such as recrystallization, reprecipitation, or 
chromatography . 

Process Two is a process for preparing a compound represented by 
General Formula I, that is, the compound of the present invention, and 
the objective of this process is achieved by oxidizing the sulfur atom 
in Compound III or, in some cases, by oxidizing only the nitrogen atom 
contained in A, which comprises a part of Compound III, or both the 
sulfur atom and nitrogen atom. 

The oxidizing agent used in this process is a peroxide, such as 
m-chloro perbenzoic acid, peracetic acid, hydrogen peroxide, t-butyl 
hydroperoxide, etc., of which m-chloro perbenzoic acid and t-butyl 
hydroperoxide are preferable. As the catalyst for this reaction, 
vanadyl acetylacetonate [V0(acac)2]/ molybdenum acetylacetonate, etc., 
may be used, and vanadyl acetylacetonate is preferable. For the 
purpose of eliminating a peroxide -derived acid substance generated 
when the peroxide is involved in this reaction, the oxidizing reaction 
may be carried out in the presence of an alkali metal carbonate or an 
aqueous solution thereof. No specific limitation is imposed on the 
solvent used here as long as it will not be involved in the present 
reaction, and some examples include alcohols, such as methanol, 
ethanol, etc., and halocarbons, such as dichloromethane, chloroform, 
1, 2-dichloroethane, etc., of which halocarbons are preferable. The 
reaction temperature is from 10 to 50° C, preferably 0 to 25° C. The 
reaction time varies depending on the reaction temperature, etc., but 
it is normally from 30 minutes to 6 hours. 

After the reaction is completed, the object compound of this 
process is separated from the reaction mixture according to a 
conventional method. For example, in order to decompose excess oxides, 
a reducing agent, such as 10 % sodium sulfite, etc., is added to the 
reaction mixture, which is then diluted with a solvent, such as 
methylene chloride, etc., and the obtained organic solvent layer is 
washed with water and dried, after which the organic solvent is 
distilled away, thereby obtaining the object compound. Alternatively, 
if the object compound is highly water-soluble, the water layer or 
both the water layer and the employed organic solvent layer are 
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concentrated and evaporated and then refined by column chromatography, 
thereby obtaining the object compound. 

Method B is a method for separately synthesizing Compound VII 
included in Compound I of the present invention. 

Process Three is a process for preparing the compound represented 
by General Formula V, and the objective of this process is achieved by 
subjecting Compound IV to an addition/elimination reaction with a 
compound having General Formula A^SH in the presence of a base. 

No specific limitation is imposed on the solvent employed here as 
long as it does not interfere with this reaction, and some examples 
include alcohols, such as methanol, ethanol, etc.; ethers, such as 
tetrahydrof uran, 1 , 2 -dimethoxy ethane, dioxane, etc.; aromatic 
hydrocarbons, such as benzene, toluene, etc.; amides, such as N,N- 
dimethyl formamide, N,N-dimethyl acetamide, etc.; triamide phosphates; 
and mixtures of these solvent and water, of which tetrahydrof uran and 
1, 2 -dimethoxy ethane are preferred. 

No specific limitation is imposed on the base employed here as 
long as it does not affect other parts of the compound, and some 
examples include alkali metal hydroxides, such as sodium hydroxide, 
potassium hydroxide, etc.; alkali metal alkoxides, such as sodium 
methoxide, lithium ethoxide, etc.; and organic bases, such as triethyl 
amine, diisopropylethyl amine, 1 , 5-diazabicyclo [5.4.0] undec-5-ene, 
pyridine, etc., of which 1 , 5-diazabicyclo [5.4.0] undec-5-ene and 
lithium ethoxide are preferable. No specific limitation is imposed on 
the reaction temperature, and the reaction is conducted at, for 
example, from -20 to 150° C, preferably -10 to 100° C. The reaction 
time varies depending mainly on the reaction temperature and the kinds 
of raw material compounds, and it may take, for example, from 3 0 
minutes to 2 weeks, but a reaction time of 1 to 1 week is desirable. /743 
The compound having General Formula A^SH, which is a raw material of 
this process, is prepared according to a conventional method [H. 
Barrera, et al . , J. Org. Chem. , 27, 641 (1962)] or according to the 
method described later. 

This process can be carried out without using the aforesaid 
isolated A^SH compound. 

More specifically, this process can also be carried out as 
follows. A compound having General Formula Ri4-S-A^ (R14 is an aralkyl 
group, such as a benzyl group, benzhydryl group, trityl group, n-tolyl 
methyl group, etc.) is reacted with an alkali metal, such as lithium 
or sodium, in liquid ammonia or an amine, such as monomethylamine , 
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etc., or alternatively in a solvent mixture comprised of an amine and 
ether, such as tetrahydrof uran or 1 , 2 -dimethoxy ethane. Thereafter, 
excess alkali metal is decomposed by adding a lower alcohol, such as 
methanol, ethanol, etc., and the solvent used for the reaction is 
distilled away, thus obtaining A'^'SM (M is a salt of an alkali metal, 
such as lithium, sodium, etc.). To this, a compound represented by 
General Formula IV is added. The reaction conditions, such as the 
solvent to be use, etc., are the same as those described before. 

In this process. General Formula A'^'SH or A^SM is oxidized with 
the air; therefore, it is desirable to carry out this process in a 
flow of an inactive gas, such as nitrogen, argon, etc. 

After the completion of the reaction, the object compound of this 
process is separated from the reaction mixture according to a 
conventional method. For example, after an acid, such as acetic acid, 
hydrochloric acid, etc., is added to the reaction solution to 
neutralize it, the solution is concentrated and evaporated, and the 
obtained residue is extracted with 5% sodium bicarbonate water and an 
organic solvent, such as methylene chloride, etc. The organic layer is 
washed with water and dried, and the organic solvent is distilled away, 
thus obtaining the object compound. 

Process Four is a process for eliminating the amino-group- 
protecting group R^^ of General Formula V (wherein A^ indicates A) so 
as to prepare a compound represented by General Formula VI, which is 
included in the compound of the present invention, and the reaction 
that takes place in this process varies depending on the amino-group- 
protecting group R^^ . 

When the amino-group-protecting group R^^ is a phenacyl group, 
such as a phenacyl group, p-bromophenacyl group, etc., its elimination 
reaction is carried out using a metal, such as zinc, etc., having a 
reducing power, and zinc is preferably used here. The solvent used 
here includes lower alcohols, such as methanol, ethanol, etc., and 
solvent mixtures of acetic acid and lower alcohols. No specific 
limitation is imposed on the reaction temperature, and it is conducted 
usually at 2 0 to 50° C. The reaction time varies depending on the 
reaction temperature, but it is usually from 1 to 24 hours. 

When the amino-group-protecting group is an aralkyl group, such 
as a benzyl group, p-nitrobenzyl group, etc., a corresponding compound 
is subjected to hydrogenolysis under normal pressure or under the 
application of pressure to achieve the objective of the process. 
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The catalyst used here includes paradium, platinum, etc. As the 
solvent, alcohols, such as methanol, ethanol, etc., and ethers, such 
as tetrahydrof uran, dioxane, etc., are included. No specific 
limitation is imposed on the reaction temperature, and it is usually 
from 20 to 100° C. The time required for the reaction is from 1 to 10 
hours . 

After the completion of the reaction, the target compound of the 
reaction for eliminating the amino-group-protecting group is separated 
from the reaction mixture according to a convention method. For 
example, the reaction solution is diluted with a solvent, such as 
methylene chloride, etc., and the metal used in the reaction, a salt 
thereof, or the catalyst is eliminated by filtration with celite. Then, 
the solvent is distilled away, thus obtaining the target compound. 
Alternatively, after the distillation, the residue is further 
extracted with water and an organic solvent, such as methylene 
chloride, etc., and the organic layer is washed with water and dried, 
after which the solvent is distilled, thus obtaining the target 
compound . 

Process Five is a process for preparing a compound represented by 
General Formula VII, which is a compound included in the present 
invention, and the objective of this process is achieved by oxidizing 
the sulfur atom in Compound VI or, in some cases, by oxidizing only 
the nitrogen atom contained in A, which comprises a part of Compound 
VI, or both the sulfur atom and nitrogen atom. This process is 
conducted in the same manner as Process Two mentioned before. 

Method C is a method for separately preparing the compound having 
General Formula XI included in the compound of General Formula III, 
which is the compound of the present invention, from the compound 
having General Formula VIII included in the compound of General 
Formula V discussed in Method B as the starting material. 

Process Six is a method for eliminating the amino-group- 
protecting group R^^ of General Formula VIII so as to obtain a 
compound having General Formula IX. This process is carried out in the 
same manner as the aforesaid Process Four. 

Process Seven is a process for preparing a compound having 
General Formula X, and the objective of the process is achieved by 
eliminating the amino-group-protecting group R^^ of General Formula IX. 
The reaction employed here varies depending on the amino-group- 
protecting group R^^, /744 
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When the protecting group R is a t-butyloxy carbonyl group, the 
elimination of this group is achieved by a reaction using an acid as 
the catalyst. The acid used here includes trif luoroacetic acid, 
hydrobromic acid, hydrochloric acid, formic acid, etc. The solvent 
used here includes halocarbons, such as methylene chloride, chloroform, 
etc.; organic acids, such as acetic acid, etc.; aliphatic alkyl 
ketones, such as acetone, methyl ethyl ketone, etc.; and ethers, such 
as dioxane, tetrahydrof uran, etc. No limitation is imposed on the 
reaction temperature, and it is from -30° C to the boiling point of 
the solvent used. The reaction time varies depending on the reaction 
temperature, but it is usually from 1 to 48 hours. 

When the protecting group R^^ is an aralkyloxy carbonyl group, 
such as a p-nitrobenzyloxy carbonyl group, benzyloxy carbonyl group, 
etc., the protecting group can be eliminated by hydrogenolysis using 
such a catalyst as palladium in a hydrogen flow. 

After the completion of the reaction, the object substance of the 
reaction for eliminating the amino-group-protecting group is separated 
from the reaction mixture according to a conventional method. For 
example, when the protecting group is eliminated by an acid, the 
reaction solution is concentrated and evaporated, thus obtaining the 
object substance as an organic acid or inorganic acid salt. When the 
protecting group is eliminated by hydrogenolysis, the reaction 
solution is filtered using celite, and the filtrate is concentrated 
and evaporated and, if necessary, refined by chromatography, thereby 
obtaining the object substance. 

Process Eight is a process for preparing a compound of General 
Formula XI included in the compound of General Formula III, which is a 
compound of the present invention, and the objective of the process is 
achieved by alkylating the amino groups of the compound having General 
Formula X with an alkylating agent R^Z (wherein Z is an aliphatic or 
aromatic sulfonyloxy group, such as a methyloxy group, tosyloxy group, 
etc., or a halogen atom, such as chlorine, bromine, iodine, etc., and 
R^ has the same meaning as defined before.) 

No specific limitation is imposed on the solvent used here as 
long as it does not interfere with the present reaction, and some 
examples include ethers, such as tetrahydrof uran, dioxane, etc.; 
amides, such as N,N-dimethyl formamide, N,N-dimethyl acetamide, etc.; 
dimethyl sulfoxides; triamide phosphate; and solvent mixtures thereof, 
of which N,N-dimethyl formamide, dimethyl sulfoxide, and mixtures 
comprised of these and tetrahydrof uran are preferable. 
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No specific limitation is imposed on the base employed here as 
long as it does not affect other parts of the compound, and some 
examples include hydroxides of alkali metals and alkali earth metals, 
such as lithium hydroxide, sodium hydroxide, barium hydroxide, etc., 
carbonates of alkali metals and alkali earth metals, such as lithium 
carbonate, potassium carbonate, barium carbonate, etc.; and organic 
bases, such as triethylamine , 1 , 5-diazabicyclo [5.4.0] undec-5-ene, 
pyridine, 2 , 6-lutidine, etc., of which carbonates of alkali metals and 
alkali earth metals are preferable. No specific limitation is imposed 
on the reaction temperature, and the reaction is conducted at, for 
example, from -20 to 70° C, preferably 0 to 50° C. The reaction time 
varies depending mainly on the reaction temperature and raw materials, 
and it may take, for example, from 30 minutes to 2 days. 

After the reaction is completed, the object compound obtained by 
the alkylation reaction is separated from a reaction mixture according 
to a conventional method. For example, the reaction solution is 
concentrated and evaporated and extracted with an organic solvent and 
water, and the organic layer is washed with water and dried, after 
which the organic solvent is distilled away, thus obtaining the object 
compound . 

Method D is a method for preparing compounds having General 
Formulas XVI, XVII, and XVIII included in the compound (I) of the 
present invention from the compound having General Formula XII 
included in General Formula V discussed in Method B . 

Process Nine is a process for eliminating the amino-group- 
protecting group R^^ of General Formula XII and converting it into a 
protecting group R^^ (a trif luoroacetyl group) . In this process, the 
compound prepared by the same method as Process Seven, without being 
refined, is subjected to a trif luoroacetylation reaction using 
trif luoroacetic anhydride. 

The trif luoroacetylation is carried out in the presence of a base 
according to a conventional method. No specific limitation is imposed 
on the solvent used here, and halocarbons, such as methylene chloride, 
chloroform, etc., are preferable. No specific limitation is imposed on 
the base used here, and some preferable examples include organic bases, 
such as triethyl amine, diisopropyl amine, pyridine, etc. The reaction 
temperature is from -3 0 to 3 0° C. The reaction time is from 1 hour to 
8 hours. After the reaction is completed, the object 

trif luoroacetylated compound is collected from the reaction mixture. 
For example, water is added to the reaction solution, and the organic /74 
layer is washed with water and dried, after which the solvent is 
distilled away, thereby obtaining the object compound. 
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Process Ten is a process for preparing the compound represented 
by General Formula XIV, and the objective is attained by eliminating 
the amino -group -protecting group R^^ of the compound having General 
Formula XIII. The present process is carried out in the same manner as 
Process Four of Method B describe before . 

Process Eleven is a process for preparing the compound 
represented by General Formula XV, and the objective is attained by 
oxidizing the sulfur atom of the compound having General Formula XIV. 
The present process is carried out in the same manner as Process Two 
of Method A described before. 

Process Twelve is a process for preparing the compound 
represented by General Formula XVI, and the objective is attained by 
eliminating the amino-group-protecting group R^*^ (a trif luoroacetyl 
group) . 

This process is carried out using, as the base, ammonia water, an 
alkali metal hydroxide, such as sodium hydroxide, potassium hydroxide, 
etc., or an alkali metal carbonate, such as sodium carbonate, 
potassium carbonate, etc. The solvent used here includes alcohol 
solvents, such as methanol, ethanol, etc., and solvent mixtures 
thereof with water. After the reaction is complete, the compound from 
which the protecting groups have been eliminated is collected from the 
reaction mixture according to a conventional method. For example, the 
reaction mixture is concentrated and evaporated. The residue is 
extracted with water and an organic layer, after which the organic 
layer is washed with water and dried, and the solvent is distilled 
away, thus obtaining the object compound. 

Process Thirteen is a method for preparing compounds having 
General Formula XVII and/or XVIII, and the objective of this process 
is attained by alkylating the compound having General Formula XVI with 
r'^Z (wherein R^ ^^^^^ and Z have the same defined meanings as R* and Z in 
the aforesaid R^Z) . The present process is carried out according to 
the same method as that of Process Eight of Method C. 

Furthermore, the compound having General Formula XIX included in 
General Formula XI described in Method C reacts with a hydroxyl amine 
compound R^-0-NH2 according to a conventional method and is converted 
into a syn- or anti-oxime derivative (XX) included in the compound (I) 
of the present invention. 
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Furthermore, a carbamate compound XXIII (wherein R^^ and R^^ may 
be the same or different, each representing a hydrogen atom, aryl 
group, or lower alkyl group, or R^^ and R^'^ may form a ring containing 
one to two nitrogen atoms) is obtained either by hydrolyzing the ester 
group of an ester compound having General Formula XXI (wherein R^^ is 
a lower alkyl group) included in General Formula (III) mentioned in 
Method A according to a conventional method to yield a compound having 

General Formula XXII, which is further reacted with R'^-^ as an acid 
halide according to a conventional method, or by reacting said ester 
group directly with amine using a dehydrative condensation agent. 
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The following method is employed to prepare ^ included 
in the compound represented by General Formula AY, which is a raw 
material compound used in Method A of the present invention. 
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Process Seventeen is a process for preparing Compound XXV by 
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XXIV. Process Eighteen is a process for preparing Compound XXVI by 
halogenating the hydroxy group of General Formula XXV with a 
halogenating agent. 

The raw material amino alcohol of Process Seventeen can be 
prepared separately as described below. 
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(In the above formulas, R^®CH2 or ^^^^ 

R^) 



CH 



is a substituent included in 



Process Nineteen is a process for preparing Compound XXVIII by 
alkylating the compound represented by General Formula XXVII with a 
base. Process Twenty is a process for preparing Compound XXIX included 
in General Formula XXV, and the objective of the process is achieved 
by reducing Compound XXVIII with a reducing agent, such as lithium 
aluminum hydride, etc. Process Twenty-One is a process for preparing 
an amide compound (XXXI) by decomposing the ester compound (XXX) 
(wherein R^^ is a lower alkyl ester) with the addition of amine in the 

Eg 

I . I 



presence of amino alcohol „, Process Twenty-Two is for 

preparing Compound XXV by reducing Compound XXXI with lithium aluminum 
hydride, etc., and it is conducted in the same manner as Process 
Twenty. Process Twenty-There is a process for preparing Compound 
XXXIII included in Compound XXV by reacting the ketone compound XXXII 
with a reducing agent, such as sodium cyanoboronade [as 
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Process 



transliterated], etc., in the presence of amine 
Twenty-Four is another method of synthesizing Compound XXV, and this 

r - c - c - OK 

compound is obtained by alkylating the amine XXXIV with ^ b 
(wherein Y has the same defined meaning as the Y in AY) . 



The raw material compound IV used in Method B is prepared, for 
example, according to the following methods. 
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(XXXMD 

In the aforesaid formulas, Y represents a halogen atom, such as 
chlorine, etc., and R^^ represents a lower alkyl group or aryl group. 
Process Twenty-Five is a process for preparing Compound IV, and this 
compound is prepared by alkylating Compound XXXV with an alkylating 
agent R''"''"X. Process Twenty-Six is a process for preparing Compound 
XXXVII from Compound XXXVI, and it is carried out in the same manner 
as Process Twenty-Four. Process Twenty-Seven is a process for 
preparing Compound XXXVIII from Compound XXXVII, and it is carried out 
in the same manner as Process Two. 
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Furthermore, compounds included in Formula A^SH and Formula R14-S- 
used in Method B are prepared according to the following methods. 
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In the formulas, R^"^ is a hydrogen atom or lower alkyl group, and 
R^"^CH2 is a substituent included in R^. 

Process Twenty-Eight is a process for preparing Compound LX from 
Compound XXXIX using a reducing agent, such as lithium aluminum 
hydride, etc. Process Twenty-Nine is a process for preparing Compound 
LXI included in General Formula A^SH from Compound LX, and this 
process is achieved by the use of chlorinated aralkyl carbonate, such 
as chlorinated p-nitrobenzyl carbonate, etc., or a t- 
butoxycarnonylating reagent, such as t-butoxy carbonyl azide, di-t- 
butyl dicarbonate, etc. Process Thirty is a process for preparing 
Compound LXIII from Compound LXII by an acylation reaction that uses 



or an equivalent acylating agent. 
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Process Thirty-One is a process for preparing Compound LXIV by 
alkylating Compound LXIII with an alkylating agent R4Z in the presence 
of a base. 

Process Thirty-Two is a process for preparing Compound LXV from 
Compound LXIV, and it can be carried out with the use of lithium 
aluminum hydride, like Process Twenty-Two. 

[Effects] 

H"^, K"^ ATPase inhibiting effect in vitro 

A microsome fraction prepared from a fresh porcine fundic gland 
according to the method by Saccomani, et al . , [J. Biol. Chem. vol. 251 , 
7690 (1976)] was used as a H"", K'^-ATPase enzyme sample. To 10 |iL of a 
solution of a test compound dissolved in dimethyl sulfoxide was added 
0.9 mL of a 40 mM Tris-acetic acid buffer (2 mM MgCls, 20 mM KCl, pH 
7.4) that contained 20 to 40 jig, in terms of protein quantity, of the 
enzyme sample and reacted at 37° C for 30 minutes. The enzyme reaction 
started when 0 . 1 mL of a 20 mM ATP''2Na solution was added, and the 
reaction took place at 37° C for 8 minutes. The reaction was stopped 
by the addition of 1 mL of a 10 % trichloroacetic acid mixture 
solution that contained 100 mg of active carbon. After the reaction 
solution was centrifuged (3000 rpm, 15 minutes) , the concentration of 
inorganic phosphoric acid in the obtained supernatant was determined 
by colorimetry according to the method by Fiske and Sabbarow [J. Biol. 
Chem. vol. 66, 375 (1925)]. In addition, the quantity of inorganic 
phosphoric acid in the solution obtained as a result of the reaction 
without the presence of 2 0 mM KCl was also found in a similar manner, 
and the H"", K*" ATPase activity was found by subtracting this quantity 
from the quantity with the presence of 20 mM KCl. From the activity 
value of the control and the activity value of the test compound at /74 8 
each concentration, inhibition rate (%) was found, and then 50 % 
inhibition concentration (IC50) against H"", K"" ATPase was found. The 
results are summarized in Table 4. 



TABLE 4 



Working Example No. 



IC50 (|ag/mL) 



33 
64 
86 
90 
91 
102 



14.5 
10.2 
20.0 

8.8 
15.9 

5.6 
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104 
122 
127 
143 
139 



10.1 
7.9 
3.0 
12 .0 
24.7 



Control compound: omeprazole 



11 .8 



As seen in the foregoing, Compounds I of the present invention 
and salts thereof have excellent H"", K"" ATPase inhibiting effects, and 
they are useful for treating human gastrointestinal diseases, such as 
gastric and duodenal ulcers, Zollinger-Ellison syndrome, etc. 

The compounds (I) of the present invention are administered 
orally as, for example, tablets, capsules, granules, powder, syrup, 
etc., or parenterally as injections, suppositories, etc. The dosage 
varies depending on the symptoms, age, etc., but it can be 
administered 0.1 to 100 mg/kg body weight per day once a day or in 
several doses . 

The following explains the present invention in more concrete 
terms, referring to working examples and reference examples. 

Working Example 1 

2- [2- [N-4- (3-f luorophenyl) butyl -N-methyl] amino ethyl] thio- 
(IH) -benzimidazole 

In 13 mL of methylene chloride was dissolved 813 mg (3.61 m mol 
of 2- [N-4 (3-f luorophenyl) butyl -N-methyl] amino ethyl alcohol, to 
which 3 mL of thionyl chloride was added, and the solution was heated 
and refluxed for 1 hour. The excess reagent and solvent were distilled 
away under a reduced pressure, and 542 mg (3.61 m mol) of 2-mercapto 
benzimidazole and 4 0 mL of isopropyl alcohol were added to the residue. 
While the mixture was being stirred, a solution of 318 mg (7.95 m mol) 
caustic soda in 3 mL of water was added to it. The reaction 
temperature was increased to 50° C, at which temperature, the stirring 
was continued for 6 hours. After the reaction was completed, the 
solvent was distilled away, and the residue was extracted with 
methylene chloride and water. The organic layer was collected and 
dried with anhydrous sodium sulfate, and the solvent was distilled 
away. The residue was subjected to column chromatography that used 2 0 
g silica gel and eluted with methylene chloride -methanol (100: 1-5), 
thereby obtaining 950 mg (74 %) of the target compound as an oily 
substance . 
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IR spectrum (CHCI3) cm'^: 3180, 1620, 1592 

NMR spectrum (CDCI3) 5 ppm: 1.3 - 1.9 (4H, m) , 2.1 ^ 3.0 (6H, m) , 
2.30 (3H, s) , 3.0 - 3.3 (2H, m) , 6.7 - 7.7 (8H, m) 

Mass spectrum m/z: 357 (M"", C20H24FN3S) 

In the same manner as Working Example 1, Working Examples 2 
through 4 were conducted. 

Working Example 2 

2- [2- [N-5- (3-chlorophenyl) pentyl -N-methyl] amino ethyl] thio- 
(IH) -benzimidazole 

Using 2- [N-5- (3-chlorophenyl) pentyl -N-methyl] amino ethyl 
alcohol, the target compound was obtained as an oily substance. 

IR spectrum (liq) cm"^: 2930, 1598, 1569, 1439, 1400, 1261 

NMR spectrum (CDCI3) 5 ppm: 1.0 - 2.0 (6H, m) , 2 . 3 2 . 8 {4H, m) , 
2.38 (3H, s) , 2.7 ^ 3.1 (2H, m) , 3.0 ^ 3.4 (2H, m) , 6,8 - 7.3 (6H, m) , 
7.3 - 7.7 (2H, m) 

Mass spectrum m/z: 387 (M"^, C21H26CIN3S) 
Working Example 3 

5-fluoro-2- [2- (N-methyl -N-4 -phenyl butyl) amino ethyl] thio- (IH) - 
benzimidazole 

Using 2 - (N-methyl -N-phenyl butyl) amino ethyl alcohol and 5- 
f luoro-2-mercapto benzimidazole, the target compound was obtained as 
an oily substance. - /749 

IR spectrum (liq) cm"^ : 2930, 1624, 1600, 1442, 1402, 1260, 1133 

NMR spectrum (CDCI3) 5 ppm: 1.1 ^ 2.0 (4H, m) , 2.3-2.7 (4H, m) , 
2.36 (3H, s), 2.7 3.3 (4H, m) , 6.6 - 7.5 (8H, m) 

Mass spectrum m/z: 357 (M", C20H24FN3S) 

Working Example 4 
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2- [l-methyl-2- (N-methyl-N-4-phenyl butyl) amino ethyl] thio-(lH)- 
benzimidazole (Compound 4-1) and 2- [2 -methyl -2- (N-methyl-N-4 -phenyl 
butyl) amino ethyl] thio- (IH) -benzimidazole (Compound 4-2) 

Using 2- (N-4-phenyl butyl -N-methyl) amino propyl alcohol, the 
same reaction as in Working Example 1 was carried out, after which the 
reaction product was isolated and refined by column chromatography, 
thereby obtaining the target compounds. 

Compound 4-1: oily substance 

IR spectrum (liq) cm"^: 2949, 1499, 1440, 1401, 1268 

NMR spectrum (CDCI3) 5 ppm: 1.42 (3H, d, J=8 Hz), 1.5 2.0 (4H, 
m) , 2.4 3.1 (6H, m) , 2.47 (3H, s) , 3.3 - 3.9 (IH, m) , 7.0 - 7.6 (9H, 
m) 

Mass spectrum m/z: 353 (M"", C21H27N3S) 

Compound 4-2: mp 75-77° C (ether - petroleum ether) 

IR spectrum (CHCI3) cm"^: 2949, 1499, 1440, 1263 

NMR spectrum (CDCI3) 5 ppm: 1.11 (3H, apparent d, J=7 Hz), 1.4 - 
2.0 (4H, m) , 2.29 (3H, s) , 2.3 2.9 (4H, m) , 2.9 - 3.6 (3H, m) , 6.9 

I. 6 (9H, m) 

Mass spectrum m/z: 353 (M'', C21H27N3S) 

Elemental analysis: as C21H27N3S, expected: C, 71.35; H, 7.70; N, 

II. 89; S, 9.07 and found: C, 71.29; H, 7.73; N, 11.85; S, 9.30 

Furthermore, in the same manner as in Worlcing Example 1, 
compounds of Working Examples 5 through 24 in Table 5 and Working 
Examples 25 through 42 in Table 6 , and Working Examples 45 trough 49 
in Table 7 were prepared. 
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Key: a) working example number; b) melting point (property) ; c) mass 
spectrum; d) oily substance. 
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Key: a) working example number; b) melting point (property) ; c) mass 
spectrum; d) oily substance. 
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TABLE 7 (Continued) 
(a) . (b) (c) 
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Key: a) working example number; b) melting point (property) ; c) mass 
spectrum. 

Working Example 50 

2- [2- (N-methyl-N-4-phenyl butyl) amino ethyl] thio-(lH)- 
benzimidazole 

a) In 5 mL of tetrahydrof uran was dissolved 23 0 mg (0.73 m mol) 
of 2 -benzyl thio- 1 - (N-methyl-N-4 -phenyl butyl) amino ethane, and the 
solution was cooled to -45° C in a nitrogen flow, thereby collecting 
about 15 mL of liquid ammonia. It was stirred thoroughly at the same 
temperature, and 13 mg (1.9m mol) Li was added to it so that the 
reaction solution stayed blue for 2 minutes or longer. To this 
reaction solution, 1 mL of anhydrous ethyl alcohol was added to end 
the reaction, and ammonia was distilled away at room temperature, 
after which the solvent was further distilled away under a reduced 
pressure. To the residue, 10 mL tetrahydrof uran and 199 mg (0.73 m 
mol) 2 -chloro-1 -phenyl carbonyl methyl benzimidazole were added 
successively at room temperature, and the mixture was further stirred 
at 50° C for 4 hours. A few drops of acetic acid was added to the 
reaction solution to neutralize it, and ethyl acetate was added to 
extract it from water. The ethyl acetate layer was washed with a 5 % 
NaHCOa aqueous solution and further washed with water several times. 
Ethyl acetate was distilled away, and the obtained residue was 
subjected to column chromatography that used 12 g of silica gel and 
eluted with methylene chloride -methanol (100 : 1-2), thereby 
obtaining 301 mg (90 %) of 2- {2- [N-methyl-N-methyl-N- (4-phenyl butyl)] 
amino ethyl} thio-l-penyl carbonyl methyl benzimidazole. 
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mp 91 - 92° C (ethyl alcohol) 



IR spectrum (KBr) cm"^ : 1684, 1592, 1447, 1227, 738 

NMR spectrum (CDCI3) 5 ppm: 1.2 - 1.8 (4H, m) , 2.1 2.6 (4H, m) , 
2.19 (3H, s) , 2.67 (2H, t, J=7Hz) , 3.46 (2H, t, J=7Hz) , 5.35 (2H, s) , 
6.9 - 7.8 (12H) , 7.8 - 8.1 (2H, m) 

Mass spectrum m/z: 457 (M"^, C2aH3iN30S) 

Elemental analysis: as C28H31N3OS, expected: C, 73.49; H, 6.83; N, 
9.18; S, 7.01 and found: C, 73.40; H, 6.60; N, 9.05; S, 7.19 

b) 279 mg (0.61 m mol) of the compound obtained in a) was 
dissolved in 0 . 8 mL of acetic acid and 3 mL of methanol, to which 
solution was added 4 00 mg (6.1m mol) zinc, and the mixture was 
stirred overnight. The reaction solution was diluted with methanol, 
and the insoluble was filtered with celite and removed. This- insoluble 
was washed with methanol twice. The filtrate and washing liquid were 
put together, from which the solvent was distilled away, and the 
obtained residue was extracted with methylene chloride and 5 % sodium 
bicarbonate water. The organic layer was collected, and the solvent 
was distilled away. The residue was subjected to column chromatography 
that used 12 g of silica gel and eluted with methylene chloride- 
methanol (100 : 3 - 10) , thereby obtaining 138 mg (67 %) of the target 
substance as an oily substance. 

IR spectrum (CHCI3) cm"^: 3150, 1620, 1605, 1500, 1441 

NMR spectrum (CDCI3) 5 ppm: 1.3 - 1.8 (4H, m) , 2 . 1 3 . 0 (6H, m) , 
2.29 (3H, s),3.0 3.3 (2H, m) 6.9 - 7.6 (9H, m) 

Mass spectrum m/z: 33 9 (M"", C20H25N3S) 

Working Example 51 

2- [2- [N-methyl-N-4- (2-methoxy phenyl) butyl] amino ethyl] thio- 
(IH) "benzimidazole 

Using 2-benzylthio-l- [N-methyl-N-4- (2-methoxy) phenyl butyl] 
amino ethane, the same reaction as the one in WorJcing Example 50 was /753 
carried out, thereby obtaining the target compound as an oily 
substance . 

IR spectrum (liq) cm"^: 2940, 1495, 1440, 1240, 740 
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NMR spectrum (CDCI3) 6 ppm: 1.4 - 1.8 (4H, m) , 2.3 - 3.0 (6H, m) , 

2.29 (3H, s),3.0 3.3 (2H, m) , 3.70 (3H, s) , 6.7 7.6 (8H, m) 

Mass spectrum m/z: 369 (M"", C21H27N3OS) 
Working Example 52 

2- [2- (N-methyl-N-5-phenyl pentyl) amino ethyl] thio-5-methoxy- 
( IH) benzimidazole 

Using 2- [2- (N-methyl-N-5-phenyl pentyl) amino ethyl] thio-5- and 
6 -methoxy-1 -phenyl carbonyl methyl benzimidazole and 2 -benzyl thio-1- 
(N-methyl-N- 5 -phenyl pentyl) amino ethane, the same reaction as the 
one in Working Example 50 was carried out, thereby obtaining the 
target compound as an oily substance. 

IR spectrum (liq) cm"^: 1630, 1598 

NMR spectrum (CDCI3) 5 ppm: 1.1 - 1.9 (6H, m) , 2.1-3.0 (6H, m) , 

2.30 (3H, s),3.0 3.3 (2H, m) , 3.76 (3H, s) , 6.79 (IH, dd, J=2, 8.5 
Hz), 6.98 (IH, d, J=2Hz) , 7.16 (IH, br, s, 5H) , 7,37 (IH, d, J=8 . 5 Hz). 

Mass spectrum (m/z) : 383 (M"", C22H29N3OS) 

In the same manner as in Working Example 50, the compounds of 
Working Examples 53 through 64 in Table 8 were further prepared. 
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Key: a) working example number; b) melting point (property) ; c) mass 
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Working Example 65 

2- [2- (N-methyl-N-3-phenyl-2-propenyl) amino ethyl] thio-(lH)- 
benzimidazole 

a) A solution of 5.93 g (31.0 m mol) of 2- (N-t-butyloxy carbonyl- 
N-methyl) amino ethane thiol, 6.0 g (22.2 m mol) of 2 -chloro-1 -phenyl 
carbonyl methyl benzimidazole, and 4.72 g (31.1 m mol) of 1,5- 
diazabicyclo [5,4,0] undec-5-ene in 100 mL of tetrahydrof uran was 
heated and refluxed in a nitrogen flow for 2.5 days. After the 
reaction was completed, the residue obtained by distilling the solvent 
was extracted with ethyl acetate-water. The organic layer was washed 
with water and dried, and the solvent was distilled away. The residue 
was recrystallized from ethyl acetate-hexane, thereby obtaining 6.0 g 
of the target substance in a crystal form. The mother liquor was 
concentrated and evaporated and then subjected to column 
chromatography that used 70 g of silica gel and eluted with methylene 
chloride-ethyl acetate (40 - 10 : 1), thereby further obtaining 3.43 g 
of the target compound, 2- [2 - (N-t-butyloxy carbonyl -N-methyl) amino 
ethyl] thio-1 -phenyl carbonyl methyl benzimidazole. The total yield 
was 9.43 g (100 %) . 

mp 108 - 111° C (ethyl acetate-hexane) 

IR spectrum (KBr) cm"^: 1700, 1687, 1490, 1450, 1225 

NMR spectrum (CDCI3) 5 ppm: 1.42 (3x3H, s) , 2.89 (3H, s) , 3.3 
3.7 (4H, m) , 5.47 (2H, s) , 6.9 - 8.1 (9H, m) 

Mass spectrum (m/z) : 425 (M"", C23H27N3O3S) 

Elemental Analysis: as C23H27N3O3S, expected: C, 64.91; H, 6.40; N, 
9.87; S, 7.54 and found: C, 64.59; H, 6.49; N, 9.90; S, 7.56 

b) Using the compound obtained in a), 2- [2- (N-t-butyloxy 
carbonyl -N-methyl) amino ethyl] thio- (IH) -benzimidazole was obtained 
as an oily substance according to the method described in Worlcing 
Example 50-b) . 

IR spectrum (CHCI3) cm*^: 3170, 1660, 1480, 1435, 1390, 1160 

NMR spectrum (CDCI3) 5 ppm: 1.47 (3x3H, s) , 2.90 (3H, s) , 3.1 
3.7 (4H, m) , 7.0 ^7.7 (4H, m) 

Mass spectrum (m/z) : 307 (M"", C15H21N3O2S) 
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c) In 4mL of dioxane was dissolved 2 . 12 g (6.91 m mol) of the 
compound obtained in b) , and, while the solution was chilled with ice, 
25 mL of a 4NHC1 -dioxane solution was added to it. The reaction 
temperature was brought back to room temperature immediately, and, 
after one-hour stirring, the solvent and reagent were distilled away, 
thereby obtaining 1.93 g (100 %) of 2- [2- (N-methyl) amino ethyl] thio- 
(IH) benzimidazole dihydrochloride in a powder form. 

mp 182 - 187° C (ethanol) 

IR spectrum (KBr) cm"^: 2700, 2565, 2450, 1515, 1456, 1428, 1202, 

748 

NMR spectrum [d4 -methanol -CDCI3 (about 1 : 1) ] 5 ppm: 2.81 (3H, 
s) , 3.44 (apparent t, J^l Hz), 3.94 (apparent t, J=7 Hz), 7.4 7.9 
(4H, m) 

Mass spectrum (m/z) : 207 (M"", C10H13N3S) 

Elemental Analysis: as CioHi3N3S'2HCl , expected: C, 42.86; H, 5.40; 
CI, 25.30; N, 15.00; S, 11.44 and found: C, 42.65; H, 5.44; CI, 25.02; 
N, 14.76; S, 11.19 

d) Into a suspension of 130 mg (0.464 m mol) of the compound 
obtained in c) and 105 mg (0.695 m mol) of sodium carbonate in 1.5 mL /75 
of N,N-dimethyl formamide was added a solution of 101 mg (0.513 m mol) 

of cinnamyl bromide in 1 mL of N,N-dimethyl formamide, and the mixture 
was stirred for 3 hours. After the reaction was completed, the solvent 
was distilled away under a reduced pressure, and the residue was 
extracted with methylene chloride and water. The organic layer was 
dried with anhydrous sodium sulfate, and the solvent was distilled 
away. The obtained residue was subjected to column chromatography that 
used 5 g of silica gel and eluted with methylene chloride-methanol 
(100 : 2 - 4) , thereby obtaining 83 mg (55 %) of the target substance 
as an oily substance. 

IR spectrum (CHCI3) cm"^ : 1492, 1436 

NMR spectrum (CDCl3)5 ppm: 2.33 (3H, s) , 2 . 7 3 . 0 (2H, m) , 3.0 - 
3.4 (2H, m) , 3.21 (2H, d, J=6 Hz), 6.17 (IH, td, J=16.6 Hz), 6.50 (IH, 
d, J=16 Hz), 6.9 - 7.6 (9H, m) 

Mass, spectrum (m/z) : 323 (M"", C19H21N3S) 

Working Example 66 
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2-- [2- (lSF-methyl-N-2-oxo-2-phenyl ethyl) amino ethyl] thio- (IH) - 
benzimidazole 

In the same manner, the target compound was obtained as an oily 
substance by the reaction of the compound obtained in Working Example 
65-c and phenacyl bromide. 

IR spectrum (CHCI3) cm"^: 1692, 1420, 1262 

NMR spectrum (CDCI3) 5 ppm: 2.42 (3H, s) , 2.8 - 3,7 (4H, m) , 4,02 
(2H, s) , 7.0 - 8.1 (9H, m) 

Mass spectrum (m/z) : 325 (M"^, C18H19N3OS) 

Working Example 67 

2- [2- (N-ethyl-N-3-phenyl propyl) amino ethyl] thio- (IH) - 
benzimidazole 

Using 2-{N-ethyl amino ethyl) thio- (IH) -benzimidazole 
dihydrochloride, which was prepared in the same manner as the compound 
obtained in Working Example 65-c, and 3 -phenyl propyl bromide, the 
same reaction as in Working Example 65-d was carried out, thereby 
obtaining the target compound as an oily substance. 

IR spectrum (CHCI3) cm"^: 2950, 1499, 1411, 1264 

NMR spectrum (CDCI3) 5 ppm: 1.13 (3H, t, J=7.5 Hz), 1.6 2.2 (2H, 
m) , 2.62 (4H, t, J=7 Hz), 2.68 (2H, q, J=7.5), 2.8 « 3.3 (4H, m) , 6.9 
7,3 (2H, m) , 7.20 (5H, s) , 7.3 - 7.7 (2H, m) 

Mass spectrum (m/z) : 339 (M^, C20H25N3S) 

The compound obtained in Working Example 65-c and halides were 
reacted in the same manner as in Working Example 65-d, thereby 
obtaining the compounds of Working Examples 68 through 77 shown in 
Table 9, 
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Key: a) working example number; b) melting point (property) ; c) mass 
spectrum; d) oily substance. 
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Key: a) working example number; b) melting point (property) ; c) mass 
spectrum; d) oily substance. 

Working Example 78 

2- [2- (N-methyl-N-2-methQxy imino- 2 -phenyl ethyl) amino ethyl] 
thio- (IH) -benzimidazole (78-1) and a stereoisomer thereof (78-2) 
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A solution of 914 mL (2,81 m mol) of the compound of Working 
Example 66, 734 mg (8.79 m mol) of o-methyl hydroxyamine chloride, and 
1.0 mL (12 m mol) of pyridine in 10 mL ethanol was heated and refluxed 
for 100 minutes. After the solvent was distilled away, the residue was 
extracted with saturated sodium bicarbonate water and ethyl acetate. 
The water layer was extracted with ethyl acetate, and the extract was 
put together with the organic layer and washed with water and 
saturated brine successively and dried, after which the solvent was 
distilled away. The thus obtained residue was subjected to column 
chromatography that used 80 g of silica gel and eluted with ethyl 
acetate-hexane (2 : 3) , thereby obtaining 581 mg (58 %) of target 
compound 78-1, and further eluted with ethyl acetate-hexane (1:1), 
thereby obtaining 355 mg (35 %) of target compound 78-2. 

78-1: mp 94 - 95^ C (ethyl acetate-hexane) 

IR spectrum (melted film) cm"^: 3060, 2950, 1735, 1620, 1495, 
1440, 1270, 1045, 890, 740 

NMR spectrum (CDCl3)5 ppm: 2.27 (3H, s) , 2.7 3.1 (2H, m) , 3.1 
3.4 (2H, m) , 3.79 (2H, s) , 3.90 (3H, s) , 7.0 8.0 (9H, m) 

Mass spectrum (m/z) : 335 [M"", (C19H22N4OS) +1] 

Elemental analysis: as C19H22N4OS, expected: C, 64.38; H, 6.26; N, 
15.81; S, 9.05 and found: C, 64.42; H, 6.39; N, 15.70; S, 9.09 

78-2: oily substance 

IR spectrum (liq) cm"^: 3060, 2950, 1735, 1620, 1495, 1440, 1270, 
1040, 1025, 895, 740 

NMR spectrum (CDCI3) 5 ppm: 2.36 (3H, s) , 2.8 3.4 (4H, m) , 3.57 
(2H, s) , 3.85 (3H, s) , 7.0 - 7.7 (9H, m) 

Mass spectrum (m/z): 355 [M"", (C19H22N4OS) +1] 

Working Example 79 

5-N,N-dimethyl carbamoyl-2- [2- [N-4- (3-f luorophenyl) butyl-N- 
methyl] amino ethyl] thio- (IH) -benzimidazole 

a) In 10 mL acetic acid was dissolved 1.004 g (2.42 m mol) of the 
compound of Working Example 25, to which solution was added 1 . 0 mL 
concentrated hydrochloric acid, and the mixture was heated and 
refluxed. Two hours later, 1 . 0 mL concentrated hydrochloric acid was 
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added to it. This procedure was repeated two more times, thus 
conducting heating and refluxing in a total of 7 hours. After the 
completion of reaction, hydrochloric acid and acetic acid were 
distilled away under a reduced pressure, and the obtained residue was 
dissolved in a small quantity of methanol. To this, ether was added to 
precipitate hydrochloride, which was then filtered. The crystal was 
washed thoroughly with ether, thereby obtaining 1.08 g (94 %) of a 
hydrochloride of 5-carboxy-2- [2- [N-4- (3-f luorophenyl) butyl -N-methyl] 
amino ethyl] thio- (IH) -benzimidazole . 

b) A solution of 610 mg (1.'29 m mol) of the aforesaid 
hydrochloride, 322 mg (3.95 m mol) of N,N-dimethyl amine hydrochloride, 
and 32 7 mg (1.80 m mol) diethyl chlorophosphate in 3 mL of N,N- 
dimethyl formamide was cooled to 0° C, to which 1.31 g (12.9 m mol) of 
triethyl amine was added drop by drop in 5 minutes. After the mixture 
was allowed to react 2 hours at 0° C and 13 hours at room temperature, ll_ 
the solvent was distilled away under a reduced pressure, and, after 
5 % sodium bicarbonate water was added to the obtained residue, 
extraction was carried out with ethyl acetate. The extracted solution 
was washed with saturated brine and dried with anhydrous sodium 
sulfate, and the solvent was subsequently distilled away. The residue 
was subjected to column chromatography that used (50 g) silica gel and 
eluted with methylene chloride -ethanol (93 : 7) , thereby obtaining 4 95 
mg (90 %) of the target compound as an oily substance. 

IR spectrum (liq) cm"^: 3050, 2940, 1615, 1395, 1275, 1065, 780 

NMR spectrum (CDCI3) 5 ppm: 1.3 « 1.9 (4H, m) , 2.2 3.4 (8H, m) , 
2.37 (3H, s) , 3.06 (2x3H, s) , 6.6 - 7.6 (7H, m) 

Mass spectrum (m/z) : 428 (M^, C23H29FN4OS) 

Working Example 80 

4-N,N-dimethyl carbamoyl-2- [2- (N-methyl -N-4 -phenyl butyl) amino 
ethyl] thio- (IH) -benzimidazole 

According to the method described in Working Example 79, a 
carboxylic acid was obtained from 2- [2- (N-methyl -N-4 -phenyl butyl) 
amino ethyl] thio-4 -methoxy carbonyl- (IH) -benzimidazole, and the 
target compound was further obtained as an oily substance according to 
the method described in Working Example 79-b. 

IR spectrum (liq) cm'S 3030, 2940, 1635, 1460, 1405, 1270, 1120, 

750 
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NMR spectrum (CDCI3) 5 ppm: 1.3 - 1.9 (4H, m) , 2.2 - 3.3 (8H, m) , 
2.40 (3H, s); 3.05 {2x3H, s) , 6.9 - 7.3 (7H, m) , 7.52 (IH, dd, J=4 , 9 
Hz) 

Mass spectrum (m/z) : 410 (M", C23H30N4OS) 
Working Example 81 

2- [2- (N-methyl-N-4-phenyl butyl) amino ethyl] thio-4 - (4 -methyl-1- 
piperazinyl) carbonyl- (IH) -benzimidazole 

According to the method in Working Example 79-b, the target 
compound was obtained as an oily substance from the carboxylic acid 
obtained in Working Example 80 and N-methyl piperazine. 

IR spectrum (liq) cm"^: 3070, 2950, 1635, 1460, 1300, 1005, 755 

NMR spectrum (CDCI3) 5 ppm: 1.3 1.9 (4H, m) , 2.1 - 3.05 (lOH, 
m) , 2.29 (3H, s) , 2.40 (3H, s) , 3.05 - 3.4 (2H, m) , 3.68 (4H, br.t, 
J=5 Hz), 7.0 - 7.4 (7H, m) , 7.4 - 7.8 (IH, m) 

Mass spectrum (m/z) : 465 (M", C26H35N5OS) 

Working Example 82 

2- [2- (N-methyl -N-4 -phenyl butyl) amino ethyl] thio-4- (N-methyl-N- 
phenyl carbamoyl) - (IH) -benzimidazole 

To a solution of 696 mg (1.52 m mol) of the carboxylic acid 
obtained in Working Example 80 and 0.4 mL (4.6 m mol) of oxalyl 
chloride in 7 mL of methylene chloride was added a very small quantity 
of N,N-dimethyl formamide, and the mixture was reacted at room 
temperature for 100 minutes. The residue obtained by distilling away 
the solvent and excess reagent under a reduced pressure was dissolved 
in 7 mL of methylene chloride and chilled to 0° C, to which was then 
added drop by drop a solution of 345 mg (3.22 m mol) of N-methyl 
aniline in 3 mL methylene chloride and further added a solution of 603 
mg (7.62 m mol) pyridine in 2 mL of methylene chloride drop by drop. 
The reaction temperature was brought back to room temperature, and 
stirring was continued for one more hour. Thereafter, the reaction 
solution was extracted with 5 % sodium bicarbonate water and methylene 
chloride. After the organic layer was washed with saturated brine, 
drying was conducted with anhydrous sodium sulfate, and the solvent 
was distilled away. The obtained residue was subjected to column 
chromatography that used 40 g of silica gel and eluted with methylene 
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chloride-methanol (96 : 4 - 94 : 6) , thereby obtaining 600 mg (83 %) 
of the target compound as an oily substance. 

IR spectrum (liq) cm"^: 3030, 2940, 1640, 1590, 1495, 1365, 745 

NMR spectrum (CDCI3) 6 ppm: 1.3 1.9 (4H, m) , 2.2 « 3.0 (6H, m) , 
2.43 (3H, s) , 3.0 - 3.4 (2H, m) , 3.48 (3H, s) , 6.5 - 7.4 (12H, m) , 
7.48 (IH, dd, J=2, 7.5 Hz) 

Mass spectrum (m/z) : 472 (M"", C28H32N4OS) 

Working Example 83 

2- [2- [N-4- (3-f luorophenyl) butyl -N-methyl] amino ethyl] sulfinyl- 
(IH) -benzimidazole /758 

To an ice-chilled solution of 875 mg (2.45 m mol) of the compound 
of Working Example 1 in 3 0 mL of methylene chloride were added in 
succession 232 mg (2.58 m mol) of t-butyl hydroperoxide and 265 mg 
(0.25 m mol) of vanadyl acetyl acetonate, and the mixture was stirred 
at the same temperature for 45 minutes. The reaction solution was 
diluted with methylene chloride and washed with a dilute aqueous 
solution of sodium sulfite. The residue obtained when the solvent was 
distilled away was subjected to column chromatography that used 50 g 
of alumina and eluted with methylene chloride-methanol (100 : 1 - 3) , 
thereby obtaining 407 mg (47 %) of the target compound as an oily 
substance . 

IR spectrum (CHCI3) cm"^: 3170, 1620, 1591, 1038 

NMR spectrum (CDCI3) 5 ppm: 1.2 - 1.8 (4H, m) , 2 . 1 3 . 1 (6H, m) , 
2.23 (3H, s) , 3.2 - 3.7 (2H, m) , 6.6 « 7.5 (6H, m) , 7.5 7.9 (2H, m) 

Mass spectrum (m/z) : 373 (M^, C20H24FN3OS) 

Working Example 84 

2- [2- (N-methyl -N-2 -0x0-2 -phenyl ethyl) amino ethyl] sulfinyl- 
(IH) -benzimidazole 

According to the same method as in Working Example 83, the target 
compound was obtained as an oily substance from the compound of 
Working Example 66. 

IR spectrum (CHCI3) cm"^: 1692, 1457, 1277, 1051 
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NMR spectrum (CDCI3) 6 ppm: 2.40 (3H, s) , 3 . 0 3 . 8 (4H, m) , 4.06 
(2H, s) , 7.0 8.2 (9H, m) 

Mass spectrum (m/z) : 341 (M^, C18H19N3O2S) 

Working Example 85 

2- [2- [N-6- (2-£luoro phenyl) hexyl-N-methyl] amino ethyl] 
sulf inyl- (IH) -benzimidazole 

According to the same method as in Working Example 83, the target 
compound was obtained as an oily substance from the compound of 
Working Example 9 . 

IR spectrum (liq) cm"^: 3160, 3075, 2950, 1495, 1230, 1040, 745 

NMR spectrum (CDCI3) S ppm: 1.1 - 1.9 (6H, m) , 2.0 3.1 (6H, m) , 

2.26 (3H, s), 3.2 - 3.8 (2H, m) , 6.7 - 7.5 (6H, m) , 7.5 - 7.9 (2H, m) 

Mass spectrum (m/z) : 401 (M"", C22H28FN3OS) 
Working Example 86 

2- [2- [N-5- (3-chlorophenyl) pentyl-N-methyl] amino ethyl] 
sulf inyl- (IH) -benzimidazole 

According to the same method as in Working Example 83, the target 
compound was obtained as an oily substance from the compound of 
Working Example 2 . 

IR spectrum (liq) cm'^: 2930, 1599, 1570, 1430, 1402, 1263, 1041 

NMR spectrum (CDCI3) 5 ppm: 1.0 - 2.0 (6H, m) , 2.1 - 2.7 (4H, m) , 

2.27 (3H, s) , 2.7 - 3.1 (3H, m) , 3.1 ^ 3.7 (2H, m) , 6.8 ^ 7.4 (6H, m) , 
6.5 6.8 (2H, m) 

Mass spectrum (m/z) : 403 (M"*", C21H26CIN3OS) 

Working Example 8 7 

5-f luoro-2- [2-N-methyl-N-4-phenyl butyl] amino ethyl] sulfinyl- 
(IH) -benzimidazole 

According to the same method as in Working Example 83, the target 
compound was obtained from the compound of Working Example 3 . 
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mp 95 - 97° C (ethyl acetate-hexane) 
IR spectrum (CHCI3) cm'^: 2930, 1622, 1597, 1489, 1438, 1259, 1131, 

1039 

NMR spectrum (CDCI3) 5 ppm: 1.1 ^ 2.0 (4H, m) , 2 . 2 2 . 8 {4H, m) , 
2.26 (3H, s) , 2.7 3.2 (2H, m) , 3.1 - 3.7 (2H, m) , 6.8 ^ 7.9 (8H, m) 

Mass spectrum (m/z) : 373 (M", C20H24FN3OS) 

Elemental Analysis: as C20H24FN3OS, expected: C, 64.32; H, 6.48; F, 
5.09; N, 11.25; S, 8.58 and found: C, 64.27; H, 6.57; F, 5.35; N, 
11.20; S, 8.63 

Working Example 88 

2- [l-methyl-2- [N-methyl-N-4-phenyl butyl] amino ethyl] sulfinyl- 
(IH) -benzimidazole and a stereoisomer thereof 

The compound of Worlcing Example 4-2 was subjected to the same 
reaction, and the reaction product was separated by column 
chromatography, thereby obtaining the target compounds individually as 
oily substances. 

The substance eluted first by column chromatography: 

IR spectrum (liq) cm"^: 2930, 1497, 1429, 1402, 1262, 1038 /759 

NMR spectrum (CDCI3) 5 ppm: 1.03 (3H, d, J=6 Hz), 1.3 - 2.0 (4H, 
m) , 2.40 (3H, s) , 2.4 - 3.2 (6H, m) , 3.2 ^ 3.9 (IH, m) , 7.1 « 7.5 (2H, 
m) , 7.20 (5H, s) , 7.5 - 7.9 (2H, m) 

Mass spectrum (m/z) : 3 69 (M"", C21H27N3OS) 

The substance subsequently eluted by column chromatography: 
IR spectrum (liq) cm"^: 2920, 1495, 1447, 1400, 1262, 1035 

NMR spectrum (CDCI3) 8 ppm: 1.0 1.8 (4H, m) , 1,38 (3H, d, J=7 
Hz), 2.09 (3H, s) , 2.1 ^ 2.7 (5H, m) , 2.93 (IH, dd, J=6, 12 Hz), 3.49 
(IH, m) , 6.9 - 7.4 (7H, m) , 7.5 - 7.9 (2H, m) 

Mass spectrum (m/z) : 369 (M"", C21H27N3OS) 

Working Example 8 9 



56 



2- [2- (N-methyl-N-3-phenyl-2-propenyl) amino ethyl] sulf inyl- (IH) - 
benzimidazole 

A mixture comprised of a solution of 82 mg (0.25 m mol) of the 
compound of Working Example 65 in 2 mL of methylene chloride and of 
0.4 mL of an aqueous solution of IN sodium bicarbonate was stirred 
while it was chilled with ice, and 55 mg (0.25 m mol) of 80 % m- 
chloroperbenzoic acid was added to it. After the system was allowed to 
react for one hour, the reaction solution was diluted with methylene 
chloride. After the organic layer was washed with saturated sodium 
bicarbonate water and dried with anhydrous sodium sulfate, the solvent 
was distilled away. The obtained residue was subjected to column 
chromatography that used 15 g of alumina and eluted with methylene 
chloride-methanol (5:1), thereby obtaining 36 mg (42 %) of the 
target compound as an oily substance. 

IR spectrum (CHCI3) cm"^: 3180, 1602, 1443, 1037 

NMR spectrum (CDCI3) 5 ppm: 2.25 (3H, s) , 2.6 3.6 (6H, m) , 6.01 
(IH, td, J=6, 16 Hz), 6.40 (IH, d, J=16 Hz), 7.0 - 7.4 (4H, m) , 7.18 
(5H, s) 

Mass spectrum (m/z) : 339 (M"", C19H21N3OS) 
Working Example 90 

2- [2- (N-methyl-N-4-phenyl butyl) amino ethyl] sulf inyl- (IH) - 
benzimidazole 

According to the same method as in Working Example 89, the target 
compound was obtained from the compound of Working Example 50. 

IR spectrum (CHCI3) cm"^: 3430, 3170, 1620, 1605, 1500, 1420, 1039 

NMR spectrum (CDCI3) 5 ppm: 1.3 - 1.8 (4H, m) , 2 . 2 2 . 8 (4H, m) , 
2.25 (3H, s), 2.7 ^ 3.1 (2H, m) , 3.3 - 3.6 (2H, m) , 7.0 - 7.5 (7H, m) , 
7.5 7.8 (2H, m) 

Mass spectrum (m/z) : 355 (M"", C20H25N3OS) 
Working Example 91 

2- [2-N-methyl-N-4- (2-methoxy) phenyl butyl] amino ethyl] 
sulf inyl- (IH) -benzimidazole 
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According to the same method as in. Working Example 89, the target 
compound was obtained from the compound of Working Example 51. 

IR spectrum (CHCI3) cm"^: 3150, 2950, 1495, 1240, 1045, 745 

NMR spectrum (CDCI3) 6 ppm: 1.4 - 1.8 {4H, m) , 2.2 2.8 (4H, m) , 
2,27 (3H, s) , 2.8 - 3,1 (2H, m) , 3.3 - 3.6 (2H, m) , 3.77 (3H, S) , 6.7 
7.5 (6H, m) , 7.5 - 7.8 (2H, m) 

Mass spectrum (m/z) : 3 55 (M"", C21H27N3O2S) 

Working Example 92 

2- [2-N-methyl-N-3-thienyl propyl] amino ethyl] sulfinyl- (IH) - 
benz imidazole 

According to the same method as in Working Example 89, the target 
compound was obtained from the compound of Working Example 53 . 

IR spectrum (liq) cm'^ : 3040, 1522, 1422, 1039 

NMR spectrum (CDCI3) 5 ppm: 1.81 (2H, m) , 2.30 (3H, s) , 250 {2H, 
t, J=7 Hz), 2.86 (2H, t, J=8 Hz), 2.6 3.1 (2H, m) , 3.1 3.7 (2H, m) , 
6.6 7,9 (7H, m) 

Mass spectrum (m/z) : 347 (M"", C17H21N3O2) 

Working Example 93 

N-2- [4-ethoxy carbonyl- (IH) - benzimidazole-2 -yl] thioethyl-N- 
methyl-N-5-pheny pentyl amine- N-oxide /760 

According to the same method as in Working Example 89, the target 
compound was obtained as an oily substance from the compound of 
Working Example 64 . 

IR spectrum (CHCI3) cm"^: 1692, 1308, 1264, 1145 

NMR spectrum (CDCI3) 5 ppm: 1.2 - 2.1 (6H, m) , 1.37 (3H, t, J=7.5 
Hz), 2.4 - 2.8 (2H, m) , 3.17 (3H, s) , 3,75 (4H, br, s) , 4.38 (2H, q, 
J=7.5 Hz), 6.9 - 7.3 (6H, m) , 7,6 7,9 (2H, m) 



COOBt 



Mass spectrum 




58 



Using t -butyl hydroperoxide ( Method A ) in the same manner as in 
Working Example 83 or using m-chloroperbenzoic acid ( Method B ) in the 
same manner as in Working Example 89, the compounds of Working 
Examples 94 through 106 shown in Table 10 , Working Examples 107 
through 134 in Table 11 , Working Examples 13 5 through 156 in Table 12 , 
and Working Examples 157 through 165 in Table 13 were prepared. 
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Key: a) working example number; b) melting point (property) ; c) mass 
spectrum; d) oily substance; e) synthesis method; f) IR spectrum; g) 
foam substance. 
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Key: a) working example number; b) melting point (property) ; c) mass 
spectrum; d) oily substance; e) synthesis method; f) IR spectrum; g) 
foam substance; h) powder substance. 
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Key: a) working example number; b) melting point (property) ; c) ma 
spectrum; d) oily substance; e) synthesis method; f) IR spectrum; 
foam substance. 
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Key: a) working example number; b) melting point (property) ; c) mass 
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foam substance . 
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Working Example 166 

2- [2- [N-5- (3-chlorophenyl) pentyl-N-methyl] amino ethyl] 
sulf inyl- (IH) -benzimidazole hydrochloride 

Into an ice-chilled solution of 525 mg (1.30 m mol) of the 
compound of Working Example 86 in 2 0 mL of methylene chloride was 
added a 4N hydrochloric acid-dioxane solution drop by drop. Methylene 
chloride was mostly distilled away, and ether was added to precipitate 
a hydrochloride, thereby obtaining 570 mg of a powder. 

Decomposition point: 110 - 130° C 

IR spectrum (nujol) cm"^: 2700 - 2300 (br) , 1600, 1365, 1070, 895, 

748 

Working Example 167 

4-ethoxy carbonyl-2- [2- [N-6- (2-fluoro phenyl) hexyl-N-methyl] 
amino ethyl] thio- (IH) -benzimidazole hydrochloride 

In the same manner as in Working Example 166, the target compound 
in a powder form was obtained using the compound of Working Example 41. 

Decomposition point: 140 - 150° C 

IR spectrum (nujol) cm'^: 2800 - 2300 (br) , 1720, 1623, 1290, 
1165, 750 

Working Example 168 

2- (1 -methyl- 4 -piperidyl) -thio- (IH) -benzimidazole 

a) In the same manner as in Working Example 65-a, using 4- 
mercapto-1 -methyl piperidine, 2 - [4 - (1-methyl piperidinyl) ] thio-1- 
phenyl carbonyl methyl benzimidazole was obtained as crystals whose 
melting point was from 176.5 to 177.5° C. 

b) In the same manner as in Working Example 5 0-b, using the 
compound obtained in a) , the target compound was obtained as crystals 
whose melting point was from 182.5 to 184° C (ethanol-hexane) . 

IR spectrum (KBr) cm"^: 3410, 1618, 1590, 1440 
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NMR spectrum (CDCI3) 5 ppm: 2.18 (3H, s) , 2.4 - 2.9 (2H, m) , 3.5 
- 4.0 (IH, m) , 7.0 - 7.6 (4H, m) 

Mass spectrum m/z: 248 [M"", (C13H17N3S) +1] 

Elemental analysis: as C13H17N3S, expected: C, 63.12; H, 6.93; N, 
16.99; S, 12.96 and found: C, 63.26; H, 6.94; N, 16.86; S, 12.98 

Working Example 169 

4- [2- (benzimidazolyl) ] thio-1 -methyl piperidine N-oxide 

A mixture of 1.14 g (4.6m mol) of the compound of Working 
Example 168, 10 mL of methylene chloride, and 7.4 mL of a IM sodium 
bicarbonate aqueous solution was stirred thoroughly, to which 1.00 g 

(4.6m mol) of 80 % m-chloroperbenzoic acid was gradually added. After 
the mixture was stirred for 1 hour and 30 minutes, 10 % sodium sulfite 
was added to terminate the reaction. The water layer was taken, from 
which water was distilled away under a reduced pressure, and the 
residue was suspended in 50 mL of methylene chloride. To this 
suspension, 10 g alumina was added, and the suspension was stirred 
overnight. The suspension thus obtained was charged into a column 
prepared by using 70 g of alumina and eluted with methylene chloride- 
methanol (10-7 : 1) , thereby obtaining the target compound as a foam 
substance. It was learned from alumina thin-layer chromatography 

[methylene chloride-methanol (10 : 1)] that this compound was an 
approximately 3 : 1 mixture (stereoisomer) . 

IR spectrum (KBr) cm"^: 3370, 1439, 1403, 965 

NMR spectrum (CDCI3) 8 ppm: 3.19 (3H, br, s) , 3.7-4.4 (IH, br, 
s) , 6.9 - 7.6 (4H, m) 

Mass spectrum (m/z): 247 [M"", (C13H17N3OS) -16 (CH4 or 0)] 

Working Example 170 

4- (2 -benzimidazolyl) sulfinyl-1 -methyl piperidine N-oxide 

Using the compound of Working Example 169 and also carrying out 
the same reaction in Working Example 169, the target compound was 
obtained as a foam substance. 

IR spectrum (KBr) cm"^: 3400, 1440, 1430, 1058, 1035, 928 
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NMR spectrum (d4-methanol) 5 ppm: 3.18 (3/2H, s) , 3.34 (3H/2, s) , 
7.2 - 7.9 (4H, m) 

Mass spectrum (m/z) : 263 [M^, (C13H17N3O2S) -16 (CH4 or O) ] 

Working Example 171 

2- [4- (piperidyl) ] sulf inyl (IH) -benzimidazole /764 

a) In the same manner as in Working Example 65-a, using 1-t- 
butyloxy carbonyl-4-mercapto piperidine, 2- (1-t-butyloxy carbonyl-4- 
piperidyl) thio-1 -phenyl -carbonyl methyl benzimidazole was obtained as 
crystals whose melting point was from 173 to 174.5° C. 

b) To 1.61 g (3.57 m mol) of the compound obtained in a) was 
added 15 mL of a 4N hydrochloric acid-dioxane solution, and the 
mixture was cooled with ice and stirred for 40 minutes. The residue 
obtained by distilling away the solvent and reagent was suspended in 
20 mL of methylene chloride and cooled to -78° C, and 1.80 g (17.8 m 
mol) of triethyl amine and 2.47 mL (17.8 mL [sic]) of trif luoroacetic 
anhydride were added to this. About 10 minutes later, the reaction 
temperature was brought back to room temperature, and stirring was 
continued for 1 more hour. The reaction solution was extracted with 
methylene chloride -water layers, and the organic layer was washed with 
5 % sodium bicarbonate water and water and dried, after which the 
solvent was distilled away, thereby obtaining 1.59 g (100 %) of 1- 
phenyl carbonyl methyl-2- (1-trif luoroacetyl-4-piperidyl) thio- 
benzimidazole . mp: 156.5 - 157° C. 

c) Using the compound obtained in b) , 2- (1-trif luoro acetyl-4- 
piperidyl) thio- (IH) -benzimidazole was obtained as crystals whose 
melting point was from 161.5 to 162° C in the same manner as in 
Working Example 50 -b. 

d) Through the same reaction as that of Working Example 89, 2-[4- 
(1-trifluoro acetyl piperidyl) sulf inyl- (IH) -benzimidazole was 
obtained as crystals whose melting point was from 178.5 to 179.5° C. 

e) In 5.4 mL of methanol was dissolved 594 mg (1.72 m mol) of the 
compound obtained in d) , to which solution 1.1 mL of 28 % aqueous 
ammonia was added, and the mixture was left standing overnight. The 
crystalline residue obtained after the solvent and reagent were 
distilled away was washed with i-propanol and methylene chloride in 
succession, thereby obtaining 156 mg (mp: 190 - 192° C) of the target 
compound. The residue obtained by distilling away the solvent in the 
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washing solution was subjected to column chromatography that used 25 g 
alumina and eluted with methylene chloride-methanol (100 : 4-20) , thus 
further obtaining 225 mg of the target compound. Total yield: 381 mg 
(89 %) . 

IR spectrum (KBr) cm"^: 3430, 1638, 1600, 1446, 1024 
Mass spectrum (m/z) : 249 (M"", C12H15N3OS) 
Working Example 172 

2- (l-benzyl-4-piperidyl) sulfinyl- (IH) -benzimidazole 

Into a solution of 26 mg (0.10 m mol) of the compound obtained in 
Working Example 171-d) in 1 mL of N,N-dimethyl formamide, 21 mg (0.12 
m mol) benzyl bromide and 7 mg (0.07 m mol) sodium carbonate were 
added and stirred for 3 hours. The reaction solution was diluted with 
ethyl acetate and washed with water several times, thereby eliminating 
N,N-dimethyl formamide, and the solvent was distilled away. The 
obtained residue was subjected to column chromatography that used 10 g 
alumina and eluted with methylene chloride-methanol (100: 2-4), 
thereby obtaining 3 0 mg (80 %) of the target compound. 

IR spectrum (CHCI3) cm"^: 3410, 1618, 1601, 1583, 1039 

NMR spectrum (CDCI3) 5 ppm: 1.4 - 2.3 (6H, m) , 2 . 5 3 . 4 (3H, m) 
3.43 (2H, s) , 7.1 « 7.9 (4H, m) , 7.21 (5H, s) 

Working Example 173 

2-(l-methoxy carbonyl methyl [illegible] -piperidyl) sulfinyl- 
(IH) -benzimidazole 

Using a methyl bromoacetate , the target compound was obtained 
according to the same method as in Working Example 172. 

IR spectrum (CHCI3) cm"^: 3430, 1742, 1040 

NMR spectrum (CDCI3) 6 ppm: 1.7 - 2.7 (6H, m) , 2 . 8 3 . 3 (3H, m) , 
3.21 (2H, m) , 3.68 (3H, s) , 7.2 - 7.9 (4H, m) 

Mass spectrum (m/z) : 321 (M", C15H19N3O3S) 

Working Example 174 

2- [1- (2-pyridyl) methyl -4 -piperidyl] sulfinyl- (IH) -benzimidazole 
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Using 2 -chloromethyl pyridine, the target compound was obtained /765 
according to the same method as in Working Example 172. 

IR spectrum (CHCI3) cm"^: 3420, 1592, 1572, 1125, 1041 

NMR spectrum (CDCI3) 5 ppm: 1.5 - 2.5 (6H, m) , 2 . 6 3 . 5 (3H, m) , 
3.61 (2H, s) , 6.9 7.8 (7H, m) , 8.4 - 8.6 (IH, m) 

Mass spectrum (m/z) : 340 (M"", C18H20N4OS) 

Working Example 175 

2- (1 -methyl- 4 -piperidyl) -sulf inyl- (IH) -benzimidazole 

Using methyl iodide, the target compound was obtained according 
to the same method as in Working Example 172. mp: 197.5 - 198.5° C. 

IR spectrum (KBr) cm"^ : 3420, 1450, 1430, 1408, 1055 

NMR spectrum (CDCI3) 5 ppm: 1.6 - 2.4 (6H, m) , 2.21 (3H, s) , 2.7 
3.4 (3H, m) , 7.2 - 7.8 (4H, m) 

Mass spectrum (m/z) : 263 (M'', C13H17N3OS) 

Working Example 176 

2- (3-azetidyl) sulfinyl- (IH) -benzimidazole 

Using 1-t-butyloxy carbonyl-3 -mercapto azetidine, the target 
compound was obtained in the same manner as in Working Example 171. 
mp: 150 - 153° C (ethanol -hexane) . 

IR spectrum (nujol) cm"^: 1141, 1053, 744 

NMR spectrum (270 MHz, d6-DMSO+D20) 5 ppm: 3.7 « 3.8 (2H, m) , 
3.95 4.05 (IH, m) , 4.3 - 4.4 (IH, m) , 7.2 - 7.3 (2H, m) , 7.6 - 1.1 
(2H, m) 

Working Example 177 

2- (l-benzyl-3-azetidyl) sulfinyl- (IH) -benzimidazole (177-1) and 
2 , 3-dihydro-2- (N,N-dibenzyl) amino methyl -thiazolo [3, 2 -a] 
benzimidazole (177-2 ) 
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Using benzyl bromide and the compound of Working Example 176, a 
reaction was carried out in the same manner as in Working Example 172. 
The reaction product was separated by column chromatography, thereby 
obtaining the target compounds individually. 

177-1: mp 162 - 163° C. 

NMR spectrum (270 MHz, CDCI3) 6 ppm: 3.3 - 3.4 (IH, m) , 3.55 - 
3.8 (5H, m) , 4.15 ~ 4.25 (IH, m) 7.15 - 7.45 {9H, m) 

Mass spectrum (m/z) : 311 (M*, CivHnNaOS) 
177-2: mp 160 - 162° C. 

NMR spectrum (270 MHz, CDCI3) 6 ppm: 3.05 ~ 3.15 (IH, m) , 3.4 ~ 
3.5 (IH, m) , 3.6 - 3.8 (3H, m) 3.85 ~ 3.95 (2H, m) , 4.15 ~ 4.25 (IH, 
m) , 4.3 ~ 4.45 (IH, m) , 7.25 - 7.5 (8H, m) , 7.85 - 7.9 (IH, m) 

Mass spectrum (m/z) : 4 01 (M*, C24H23N3OS) 

Working Example 178 

2- (l-methyl-3-azetidyl) sulf inyl- (IH) -benzimidazole (178-1) and 
2 , 3-dihydro-2- (N,N-dimethyl) amino methyl thiazolo [3,2-a] 
benzimidazole (178-2) 

Using methyl iodide, the target compound was obtained in the same 
manner as in Working Example 177. 



NMR spectrum (270 MHz, CDCI3) 5 ppm: 2.41 (3H, m) , 3.5 - 3.6 (IH, 
m) , 3.7 - 3.8 (2H, m) , 3.8 - 3.9 (IH, m) , 4.2 ~ 4.3 (IH, m) , 7.3 ~ 7.4 
(2H, m) ,7.6 - 7.7 (2H, m) 

Mass spectrum (m/z) : 235 (M"", CHH13N3OS) 



NMR spectrum (270 MHz, CDCI3) 5 ppm: 2.50 (2x3H, s) , 2.8 - 2.95 
(IH, m) , 3.2 ~ 3.35 (IH, m) , 4.0 ~ 4.15 (IH, m) 4.35 ~ 4.45 (IH, m) , 
4.6 ~ 4.7 (IH, m) , 7.35 ~ 7.5 (3H, m) , 7.85 ~ 7.95 (IH, m) 



178-1: 



178-2 : 



Reference Example 1 



/766 
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2 -chloro-1 -phenyl carbonyl methyl benzimidazole 

To 12 0 mL of a solution of 6.0 g (39.3 m mol) of 2- 
chlorobenzimidazole and 8.64 g (43.4 m mol) of phenacyl bromide in 
N,N-dimethyl formamide was added 4.38 g (47.7 m mol) of triethyl amine, 
and the mixture was stirred for one hour and a half. The residue 
obtained by distilling away the solvent was extracted with ethyl 
acetate-water. After the organic layer was washed with water several 
times, the residue was dried, and the solvent was distilled away. The 
residue was recrystallized from ethyl acetate -methylene chloride, 
thereby obtaining 7.04 g of the target compound. The residue obtained 
by concentrating the mother liquor was subjected to column 
chromatography that used 35 g of silica gel and eluted with methylene 
chloride - methylene chloride-ethyl acetate (10 : 1) , thus further 
obtaining 2.07 g of the target compound. Total yield: 9.11 g (86 %) , 
mp: 168 - 169° C (methylene chloride - diisopropyl ether) 

IR spectrum (KBr) cm'^: 1690,1595, 1578, 1448 

NMR spectrum (CDCL3) 5 ppm: 5.48 (2H, s) , 6.9 7.9 (7H, m) , 7.9 
-8.1 (2H, m) 

Mass spectrum (m/z) : 270 (M"", C15H11CIN2O) 

Elemental Analysis: as C15H11CIN2O, expected: C, 66.54; H, 4.10; 
CI, 13.10; N, 10.35 and found : C, 66.67; H, 4.03; Cl , 13.26; N, 10.35 

Reference Example 2 

2 -ethyl sulfonyl-5 and 6 -methoxy-1 -phenyl carbonyl methyl 
benzimidazole 

a) To a solution of 25.6 g (0.142 mol) of 2-mercapto-5-methoxy- 
(IH) -benzimidazole in 300 mL of methanol were added at room 
temperature 36 mL of a 2N caustic soda aqueous solution and 44.37 g 
(0.284 g [sic]) of ethyl iodide, and the mixture was subsequently 
stirred for 10 minutes at 50° C. To this was further added 36 mL of a 
2N caustic soda aqueous solution, and the mixture was stirred at the 
same temperature for 25 minutes. After the mixture was brought back to 
room temperature, it was neutralized with 2N hydrochloric acid, and 
the excess reagent and solvent were distilled away. The obtained 
residue was extracted with methylene chloride-water and further 
extracted with methylene chloride from the water layer. The organic 
layers were put together, from which the solvent was distilled away, 
thereby obtaining 26.63 g (90 %) of 2-ethylthio-5-methoxy- (IH) - 
benzimidazole. mp: 94 - 103° C. 

69 



b) 3.31 g (15.9 m mol) of the compound obtained in a) was 
dissolved in 30 mL of N,N-dimethyl formamide, to which solution were 
added 150 mg (19 m mol) of lithium hydride and 3.16 g (15.9 m mol) 
phenacyl bromide, and the mixture was stirred overnight at room 
temperature. Several drops of acetic acid were added to this to 
terminate the reaction, and the solvent was distilled away under a 
reduced pressure. The residue was extracted with ethyl acetate-water, 
and the organic layer was washed with water several times. The residue 
obtained by distilling away the solvent was subjected to column 
chromatography that used 100 g of silica gel, thereby obtaining 4 . 14 g 
(80 %) of 2-ethylthio-5- and 6 -methoxy-1 -phenyl carbonyl benzimidazole . 
mp: 164.5 - 167° C. 

c) Into a mixture of 32.09 g (98.4 m mol) of the compound 
obtained in b) , 314 mL of IM sodium bicarbonate water, and 500 mL of 
methylene chloride was gradually added 44.45 g (2 06 m mol) of 80 % m- 
chloroperbenzoic acid while the mixture was chilled with ice. Twenty 
minutes later, the mixture was brought back to room temperature and 
stirred further for 5 hours. After the reaction was completed, the 
reaction system was diluted with methylene chloride, and the organic 
layer was taken and washed with 5 % sodium bicarbonate water, 10 % 
sodium sulfite, and water in succession. After the product was dried, 
the solvent was distilled away, and the obtained residue was 
recrystallized from methylene chloride and ethanol, thereby obtaining 
28.14 g of the target substance. The mother liquor was subjected to 
column chromatography that used 100 g of silica gel, and the portion 
that was eluted with methylene chloride methylene chloride-ethyl 
acetate (10 : 1) was collected and further recrystallized with ethanol, 
thereby obtaining 2.95 g of the target substance. Total yield: 31.0 g 
(88 %) , mp: 128 - 131° C (methylene chloride - ethanol). 

IR spectrum (KBr) cm"^: 1695, 1320, 1227, 1189, 1131 

NMR spectrum (CDCL3) 5 ppm: 1.33 (3H, t, J=7 Hz), 3.43 (2H, br, q, 
J=7 Hz), 3.70 & 3.78 (1 : 1, 3H, s) , 5.90 (2H, s) , 6.5 « 8.2 (8H, m) 

Mass spectrum (m/z) : 358 (M"", C18H18N2O4S) 

Elemental Analysis: as C18H18N2O4S, expected: C, 60.32; H, 5.06; N, 
7.82; S, 8.95 and found : C, 60.24; H, 4.88; N, 7.87; S, 9.08 /767 

Reference Example 3 

2- (N-t-butyloxy carbonyl -N-methyl) amino ethane thiol 
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To a solution of 14 g (157 m mol) of amino thiazole in 300 mL of 
tetrahydrofuran was added 3.29 g (86.6 m mol) of lithium aluminum 
hydride while the reaction system was kept in a nitrogen flow and 
chilled with ice, and the system was stirred at the same temperature 
for 10 minutes. The reaction temperature was brought back to room 
temperature, and the system was further stirred for 2 hours. 
Thereafter, while the system was chilled with ice, 4 mL of a 10 % 
caustic potash aqueous solution was added to terminate the reaction. 
The reaction mixture was filtered with celite, and the precipitate was 
washed with tetrahydrofuran twice. To a liquid (400 mL in total) 
comprised of the filtrate and washing solution were added several 
drops of 10 % caustic potash and 30 mL of water and further added 24.5 
g (112 m mol) of dicarbonic-di-t-butyl ester, and the mixture was 
stirred for about 10 minutes. The solvent was distilled away under a 
reduced pressure, and the residue was extracted with methylene 
chloride and water. The residue from which methylene chloride had been 
distilled away was distilled under a reduced pressure, thereby 
obtaining 13.74 g (46 % ) of the target compound, bpie: 117 - 119° C. 

NMR spectrum (CDCL3) 5 ppm: 1.45 (3 X 3H, s) , 2.4 2.8 (2H, m) , 
2.88 (3H, s) , 3.2^3.6 (2H, m) 

Reference Example 4 

2-benzylthio-l- (N-methyl-N-4-phenyl butyl) amino ethane 

a) 10,0 g (130 m mol) of cysteamine was dissolved in 35 mL of 
water and 35 mL of tetrahydrofuran, to which solution was added 22.05 
g (13 0 m mol) of benzyl bromide drop by drop while the solution was 
chilled with ice. After the addition was completed, the reaction 
temperature was brought back to room temperature, and the system was 
stirred for 30 minutes. Subsequently, 9.87 g (93 m mol) of sodium 
carbonate was added, and the system was cooled with ice again. To this 
was added 23 mL (about 260 m mol) of acetic acid-formic acid anhydride, 
and sodium carbonate was further added until the reaction solution was 
neutralized. Thirty minutes later, tetrahydrofuran was distilled away, 
and extraction was carried out on the remaining water layer with 
methylene chloride. The solvent was distilled away, and the residue 
was subjected to column chromatography that used 350 g of silica gel 
and eluted with methylene chloride - methylene chloride-ethyl acetate 
(20 : 1), thereby obtaining 12 . 1 g (49 %) of 2 -benzyl thio-l-formamide 
ethane . 

b) To 48 mg (1.1m mol) of a suspension of 55 % sodium hydride 
that was washed with n-hexane was added 2 mL of tetrahydrofuran in a 
nitrogen flow, and the system was cooled to -50° C, to which were then 
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added a solution of 4 08 mg (1.2 m mol) of the compound obtained in a) 
in 2 mL of tetrahydrof uran and a solution of 260 mg (1.0m mol) of 4- 
phenyl butyl iodide in 4 mL of N, N-dimethyl f ormamide . The reaction 
temperature was brought back gradually to room temperature, at which 
temperature the system was stirred for 5 hours. The reaction solution 
was neutralized by the addition of several drops of acetic acid and 
extracted with ethyl acetate - water. The organic layer was washed 
once with 5 % sodium bicarbonate water and several times with water 
and dried, after which the solvent was distilled away. The residue was 
subjected to column chromatography that used 15 g of silica gel and 
eluted with methylene chloride - methylene chloride-ethyl acetate 
(10 : 1), thereby obtaining 312 mg (80 %) of 2-benzylthio-l- (N-formyl- 
N-4-phenyl butyl) amino ethane. 

c) To a suspension of 134 mg (3.53 m mol) of lithium aluminum 
hydride in 9 mL of tetrahydrof uran, said suspension being heated to 
50° C, a solution of 425 mg (1.30 m mol) of the compound obtained in 
b) in 5 mL of tetrahydrof uran was added in a nitrogen flow over the 
course of 15 minutes drop by drop. After the mixture was stirred for 1 
hour at the same temperature, the temperature was brought back to room 
temperature, and the excess reagent was decomposed by adding a 10 % 
caustic potash aqueous solution. A mixture thus obtained was filtered 
with celite, and the precipitate was washed with tetrahydrof uran. The 
filtrate and washing solution were put together and 
concentrated/evaporated, and the residue was subjected to column 
chromatography that used 12 g silica gel and eluted with methylene 
chloride-methanol (100 : 1-^4), thereby obtaining 247 mg (61 %) of 
the target compound as an oily substance. 

IR spectrum (liq) cm"^ : 1604, 1499, 1456, 698 



NMR spectrum (CDCL3) 5 ppm: 1.2 ^ 1.8 (4H, m) , 2 . 1 2 . 8 (4H, m) 
2.13 (3H, s), 2.49 (4H, s) , 3.67 (2H, s) , 7.19 (5H, s) , 7.26 (5H, s) 



Mass spectrum (m/z) : 313 (M"", C20H27NS) 



Reference Example 5 



2- [N-6- (2,4-dichlorophenyl) hexyl-N-methyl] amino ethanol 

To a solution of 1.30 g (4.90 m mol) of 2 , 4 -dichlorohexyl /768 
chloride and 1.10 g (15 m mol) of N-methyl amino ethanol in 12 mL of 
N, N-dimethyl f ormamide were added 685 mg (5.0 m mol) of potassium 
carbonate and 743 mg (5.0m mol) of sodium iodide, and the mixture was 
heated and stirred for 2 hours at 100° C. The excess N-methyl amino 
ethanol and the solvent were distilled away under a reduced pressure, 
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and the obtained residue was extracted with 5 % sodium bicarbonate 
water - methylene chloride. Extraction was carried out on the water 
layer with methylene chloride, and the extract was put together with 
the aforesaid organic layer, and this mixture was dried with anhydrous 
sodium sulfate. The residue obtained by distilling away the solvent 
was subjected to column chromatography that used 50 g of silica gel 
and eluted with methylene chloride - methanol (85 : 15 - 80 : 20) , 
thereby obtaining 1.31 g (88 %) of the target compound as an oily 
substance . 

IR spectrum (liq) cm'^: 3400, 2930, 1470, 1385, 1045, 820 

NMR spectrum (CDCL3) 5 ppm: 1.1 « 1.9 (8H, m) , 2 . 1 2 . 9 (6H, m) 
2,23 (3H, s) , 3.58 (2H, t, J=5 . 5 Hz), 7.1 - 7.5 (3H, m) 

Reference Example 6 

2- [N-4- (3-f luorophenyl) butyl -N-methyl] amino alcohol 

a) 3.73 g (19.0 m mol) of 4- (3-f luorophenyl) methyl butyrate and 
2 0 mL of N-methyl amino ethanol were heated and stirred for 3 hours at 
100° C. The excess reagent was distilled away under a reduced pressure, 
and the obtained residue was extracted with water and methylene 
chloride. The organic layer was taken and dried with anhydrous sodium 
sulfate, and the solvent was subsequently distilled away. The residue 
was subjected to column chromatography that used 100 g of silica gel 
and eluted with methylene chloride - methanol (100 : 1 - 4) , thereby 
obtaining 3.65 g (80 %) of 2- [N-4- (3-f luorophenyl) butyryl -N-methyl] 
aminoethyl alcohol as an oily substance. 

IR spectrum: 3400, 1622, 1588, 1487, 1253, 784 

NMR spectrum (CDCL3) 5 ppm: 1.7 « 2.9 (6H, m) , 2.92 (3/5H, s) , 
2.98(12/5H, s) , 3.2 ^ 4.0 (5H, m) , 6.6 - 7.5 (4H, m) 

Mass spectrum (m/z) : 23 9 (M"", C13H18FNO2) 

b) A solution of 3.60 g (14.2 m mol) of the compound obtained in 
a) in 50 mL of tetrahydrof uran was added drop by drop into a 
suspension of 1.72 g (45 3 m mol) of lithium aluminum hydride in 50 mL 
of tetrahydrof uran over the course of 3 0 minutes while the suspension 
was heated and refluxed. After the reaction solution was heated and 
refluxed for one more hour, it was diluted with tetrahydrof uran and 
cooled with ice, and the excess reagent was decomposed with a 10 % 
caustic potash solution. The reaction solution was filtered with 
celite, and the precipitate was washed with tetrahydrof uran. The 
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washing solution and filtrate were put together, from which the 
solvent was eliminated by distillation, thereby obtaining 3.17 g 
(99 %) of the target compound as an oily substance. 

IR spectrum (liq) cm"^ 3440, 1620, 1588, 1487, 1253, 782 

NMR spectrum {CDCL3) 5 ppm: 1.3 - 1.9 (4H, m) , 2.1 - 2.8 (4H, m) , 
2.18 (3H, s) , 3.46 (2H, t, J=5Hz) , 3.02 (IH, br. s) , 3.55 (2H, t, 
J=5Hz) , 6.6 7.4 (4H, m) 

Mass spectrum (m/z) : 225 (M"", C15H20FNO) 

Reference Example 7 

3 -methyl -2- (N-methyl-N- 3 -phenyl propyl) aminobutyl alcohol 

a) After 1.49 g (35 m mol) of a 55 % sodium hydride suspension 
was washed with n-hexane, 60 mL of N,N-dimethyl formamide was added to 
it. This suspension was chilled with ice, to which a solution of 4.01 
g (31 m mol) of 4-isobutyl-2-oxazolidinone in 30 mL of tetrahydrof uran 
was added drop by drop over the course of 2 0 minutes, and the solution 
was further stirred for 10 minutes at the same temperature. Thereafter, 
a solution of 6.80 (34 m mol) of 3-phenyl propyl bromide in 30 mL of 
tetrahydrof uran was added drop by drop over the course of 10 minutes. 
After the reaction temperature was brought back to room temperature 
and the solution was stirred overnight, a saturated ammonium chloride 
aqueous solution was added, and the solvent was eliminated by 
distillation under a reduced pressure. The residue was extracted with 
water and ethyl acetate, and the water layer was further extracted 
with ethyl acetate. The extract and the organic layer were put 
together and dried, and the solvent was subsequently distilled away. 
The obtained residue was subjected to column chromatography that used 
silica gel and eluted with ethyl acetate - hexane (3:7), thereby 
obtaining 7.7 g (100 %) of 4 -isobutyl -3- (3-phenyl) propyl-2- 
oxazolidinone as an oily substance. 

According to the same method as Reference Example 6-b) , the /769 
target compound was obtained from the compound obtained in a) . 

IR spectrum (liq) cm'^: 3440, 3040, 2950, 1460, 1055, 700 

NMR spectrum (CDCL3) 5 ppm: 0.82 (3H, d, J=6 Hz), 0.97 (3H, d, 
J=6 Hz), 1.4 - 3.0 (8H, m) , 2.36 (3H, s) , 3.18 (IH, t, J=10 Hz), 3.56 
(IH, dd, J=5, 10 Hz), 3.45 (IH, s) , 7.22 (5H, s) 

Mass spectrum (m/z) : 235 (M"**, C15H25NO) 

74 



Reference Example 8 

2- (N-methyl-N- 4 -phenyl -1 -methyl butyl) amino ethanol 

To a solution of 2 . 0 g (12.7 m mol) of methyl 3-phenyl propyl 
ketone and 5.77 g (77 m mol) of N-methyl amino alcohol in 20 mL of 
anhydrous methanol was added 12,7 mL (25.4 m mol) of a 2N-hydrochloric 
acid anhydrous methanol solution, and the mixture was stirred for 15 
minutes at room temperature. To this solution was added drop by drop a 
solution of 564 mg (9.0 m mol) of sodium cyanoboronate in 7 mL of 
methanol over the course of 15 minutes, and the mixture was further 
stirred for 21 hours. The reaction solution was chilled with ice, to 
which concentrated hydrochloric acid was added drop by drop in a small 
quantity at a time to bring the pH of the solution into an acid range, 
and the solvent was then eliminated by distillation under a reduced 
pressure. The residue was dissolved in about 100 mL of water, and this 
solution was washed with ether twice. To this, solid caustic potash 
was added little by little to make the solution alkaline, and salt was 
added for salting out, followed by an extraction with methylene 
chloride. The extracted solution was dried with potassium carbonate, 
and the solvent was eliminated by distillation, thereby obtaining 2.58 
g (92 %) of the target compound as an oily substance. 

IR spectrum (liq) cm"^: 3400, 2930, 1455, 1040, 742, 700 

NMR spectrum (CDCL3) 5 ppm: 0.92 (3H, d, J=7 Hz), 1 . 0 2 . 0 (4H, 
m) , 2.14 (3H, s) , 2.4 - 3.0 (6H, m) , 3.52 (2H, t, J=6 Hz), 7.22 (5H, 
s) 

Mass spectrum (m/z) : 221 (M"", C14H23NO) 
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